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1.0 INTRODUCTION

This report summarizes the resuits of the in-situ treatability study that was conducted at the
Eastern Surplus Company Site (the Site) located in Meddybemps, Maine by Tetra Tech NUS,
Inc. (TtNUS) on behalf of the U.S. Environmental Protection Agency (EPA). All work was
performed to satisfy the requirements and the scope of work under Contract No. 68-W5-0045,
Work Assignment (WA) No. 054-RDRD-0189 and WA No. 119-RDRD-0189. The scope of work
presented in the Draft Final Work Plan, Revision No. 1 (April 2001) for WA No. 054-RDRD-0189
details the treatability study approach and proposed implementaticn. Some of the technical
work has been modified based on discussions between the EPA Remedial Project Manager and

TtNUS project personnel.

The scope of work consisted of two phases of sodium permanganate (NaMnO, or
permanganate) additions; several groundwater sampling events, including before, during and
after the permanganate additions; and measurement of general water quality parameters
throughout the study. Other work performed to support the treatability study consisted of
advancement of bedrock borings, borehole geophysics, installation of nested wells in selected
bedrock borings, instaliation of small diameter wells in the overburden, pumping tests and tracer

tests.

1.1 Objective

The objective of this in-situ treatability study was to evaluate the effectiveness of sodium
permanganate decreasing the concentrations of volatile organic compounds (VOCs), primarily

tetrachloroethene (PCE), in the surficial and bedrock aquifers at the Site.

1.2 Site Description

The Eastern Surplus Company Superfund Site is located in Meddybemps, Maine, in
Washington County, which is generally located in the northeastern coastal portion of the state
{Figure 1-1). The Site is approximately 70 miles east-northeast of Bangor, Maine, at a latitude
of 45° 02' 20" north, and a longitude of 67° 21’ 30” west. The Site is a 4- to 5-acre abandoned
junkyard bounded by Meddybemps Lake to the north, by Mill Pond and the Dennys River to the

RI031005D 1-1 7 Tetra Tech NUS, Inc.
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east, by Route 191 to the south, and by private property and Stone Road to the west
(Figure 1-2).

The area enclosed by the perimeter chain link fence defines the Site. Currently, the Site is
primarily open, with littie vegetation. A large volume of hazardous materials and debris was
removed through historical and more recent response actions by the state and federal
government. During the Remedial Investigation (RI) activities, the majority of the remaining junk
materials and debris scattered on approximately 30 percent of the Site were removed. in July
1988, contaminated soils within the contaminated groundwater plume areas were also removed
as part of the non-time-critical removal action (NTCRA).

The eastern boundary of the Site slopes steeply to Mill Pond, the uppermaost portion of Dennys
River. Erosion of the slope was evident, and runoff and entrained soils discharged to Mill Pond
and the Dennys River. These slope areas have been stabilized as part of the NTCRA.

The Dennys River originaies at Meddybemps Lake in Meddybemps, Maine, and flows
approximately 20 miles to Cobscook Bay and the Atlantic Ocean. A dam adjacent to the
northern portion of the Site controls flow from the lake into the head of the Dennys River (Mill
Pond). A concrete hydroelectric structure straddles the Dennys River about 500 feet
downstream from the dam, adjacent to the southemn portion of the Site. A small wetland,
estimated to encompass approximately 2 585 square feet has been identified adjacent to the
northeastem portion of the Site, just downstream of the dam.

The Site was a former surplus and salvage operation that operated from approximately 1946
until 1976. During that time, numerous hazardous materials and chemicals were brought to and
stored on Site, including drums and cans containing solvents; calcium carbide, compressed gas
cylinders, electrical transformers, capacitors, and old ammunition. The Site was also occupied
by numerous defunct equipment, machinery, and vehicles. The EPA, the Maine Department of
Environmental Protection (MEDEP), and the U. S. Department of Defense (DOD) performed
several removal actions from 1985 through 1990. With the incorporation of the Site to the
National Priorities List (NPL) in 1986, a Rl was subsequently completed to delineate the extent
of contamination, identify potential contaminant migration pathways, and to assess potential
risks to human health and to the environment.

RID31005D -2 Tetra Tech NUS, Inc.
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The Final Remedial Investigation Report, Eastern Surplus Company Site, Meddybemps, Maine
(TtNUS, July 1999) provides detailed Site background information and history, descriptions of

the physical features and demographics, descriptions of Site hydrogeology and geology,
evaluations of environmental contamination, and assessment of human health risks. Additional
hydrogeologic evaluations are presented in several U.S. Geological Survey (USGS) reports that
are appended to the RI report. The Eastem Surplus Superfund Site Ecological Risk Assessment

(Roy F. Weston, July 1999) evaluates the potential for adverse ecological risks associated with
releases of hazardous chemicals from the Site. Preliminary descriptions of Native American

cultural resources discovered at the Site are presented in the Results of the Phase | and Phase

Il_Archaeological Testing of the Eastern_Surplus Company Superfund Site, Meddybemps,
Washington County, Maine (Archaeological Research Consultants, Inc., 2000).

A synopsis of the Site characteristics and contamination in the environmental media are
presented in the September 2000 Record of Decision (ROD).

1.3 Summary of Events | eading to the Treatability Study

Groundwater samples were collected during the RI (from 1996 through 1998) to assess the
contaminants that could be present in the aquifer as the result of past waste disposal or
releases at the Site, or through offsite migration. Groundwater samples were collected from
these areas of the aquifer: upgradient, northern and southernt plumes, non-plume and plume
areas. Detailed descriptions of the sampling, laboratory analysis, and analytical results are
presented in two reports: the Remedial Investigation Groundwater Sampling Summary Report
(Roy F. Weston, Inc. 1999} and the Remedial Investigation Report (TtNUS, July 1999). Since
1999, additional groundwater samples have been collected to further assess the presence of

groundwater contamination in the bedrock aquifer; the results were presented in two reports:
June 1999 Sampling — Data Summary Report (TtNUS, August 1998) and the Supplemental
Bedrock investigation Report (TINUS, March 2000).

The principal goal of the 1999 NTCRA, a groundwater response action, was t{o address the
contaminants identified in the shallow bedrock aquifer. Low concentrations of VOCs were also
detected in some of the deep bedrock boreholes during 1999, which were evaluated by TtNUS
during 2000 under the Phase 1 treatability study.

RI031005D 1-3 Tetra Tech NUS, Inc.
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A Feasibility Study (FS) was completed in 1999 that identified options to address the remaining
groundwater contamination issues. The FS identified in-situ chemical oxidation and enhanced
flushing as two methods that could result in achievement of the remedial action objectives more

quickly than groundwater extraction and treatment or natural attenuation.

A ROD was issued in September 2000 that identified the selected long-term remedy for the Site,
The remedy complements the previous response actions (both time-critical and non-time-
critical), which resulted in removal of all contaminated soils that posed threats to human health
and groundwater quality, and the removal of hazardous materials in drums, cylinders, and other
containers from the Site. As the resuit of the 1999 NTCRA and the other previous actions,
groundwater is the only remaining contaminated environmental medium that requires remedial

action.

All identified hazardous materials, contaminated soils containing chemicals in excess of the
NTCRA action levels, and debris have been removed and sent to a licensed offsite waste
disposal facility as part of EPA's response actions during 1998 and 1999. Also, in 1999, the
Site was graded, stabilized and re-vegetated. Currently, the Site is occupied by the
groundwater treatment plant, two extraction well systems, and an infiltration gailery to recharge
treated groundwater.

Because of the dynamic nature of groundwater, and as a resuit of the contaminated soil removal
during the 1998 NTCRA and the in-situ chemical oxidation treatability studies, the chemical
composition of the northem and southern groundwater plumes has been altered since the
completion of the RI in 1999. Since 1929, the northem and southern groundwater plumes are

being remediated using pump and treat technology.

1.4 Report Organization

The following sections of this report summarize the methods used for data acguisition, the

resuits of the study, conclusions, and recommendations.

Section 2 documents the treatability study activities and investigation methods; Section 3

presents a revised conceptual site model; and Section 4 presents the results and evaluation of

RIO31005D 1-4 Tetra Tech NUS, inc.
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the data for the northern and southern VOC plume areas; Section 5 presents the summary and
conclusions; Section 6 presents recommendations; and Section 7 lists references for this report.

RID31005D 1-6 Tetra Tech NUS, Inc.
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2.0 PHASE | AND Il IN-SITU CHEMICAL OXIDATION TREATABILITY STUDY

This section summarizes the activities conducted to support and implement the treatability

study.

The treatability study was divided into two treatability study phases. The objective of Phase |
was to conduct a treatability study to evaluate whether chemical oxidants could be effectively
delivered into the water-bearing fractures in the bedrock aquifer within the most contaminated
portions of the contaminant plumes, and whether PCE concentrations could be decreased. The
heterogeneous nature of the bedrock fractures and the low permeability of some of the fracture
sets made it difficult to estimate how effective the chemical oxidation could be. While in-situ
oxidation has been employed at various sites for remediation, these had all been contaminated
overburden aquifers or unsaturated soils. Delivery and distribution of the oxidizer in a relatively
homogenous aquifer material are more implementable than in a fractured bedrock environment.
The Phase | test results provided crucial empirical information in determining whether in-situ
chemical oxidation was viabie for the Eastern Surplus Company Site and whether an expanded

Phase [l test would be implemented.

The Phase Il treatability study objective was to further evaluate the effectiveness of in-situ
chemical oxidation in decreasing groundwater PCE concentrations in the northern and southern
plumes to below remediation goals (drinking water standards). The Phase |l treatability study
consisted of continued application of sodium permanganate into the northern plume on a more

widespread basis, and varying how permanganate would be applied. As a supplement to the in-
situ oxidation tests, enhanced flushing tests were performed to assess whether altering the

groundwater flow through the bedrock aquifer could stimulate PCE removal.

21 Borehole Drilling and Well Completion

Bedrock wells were installed and sampled during the year 2000 to support the in-situ treatability
study. Additional bedrock wells were installed from February through April 2001 to support the
full-scale design of the northem extraction system. These wells were developed and sampled in
March and April 2001, and in June 2001. Results of the March-April 2001 and June 2001
sampling events were used to evaluate the effect of in-situ oxidation and the extent of

contamination.

RI031005D 2-1 Tetra Tech NUS, Inc.
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All new and existing geologic logs and well completion diagrams are provided in Appendix A.
Well completion details are summarized on Table 2-1.

21.1 Extraction and Addition Wells

In preparation for the Phase 1 in-situ treatability study, overburden and bedrock wells were
completed in the vicinity of the northem and southern plume areas. The purpose of these
additional wells was to focus the addition of the oxidant (sodium permanganate) in the core of
each plume. After completing the treatability study, more wells were installed to support the
long-term addition of chemical oxidant and monitoring, and the final design of the extraction and

treatment systems.

Each of the bedrock wells were advanced using a conventional air-rotary drill rig equipped with
6- and 8-inch diameter downhole air hammer drill bits. Initially, each borehole was advanced
using the 8-inch bit approximately 2 feet into the top of bedrock to install a temporary 6-inch 1D
steel casing to prevent overburden materials from entering the borehole during drilling and well
completion. During advancement of each bedrock borehole, a TINUS geologist noted the rate
of advancement, description of soil and rock cuttings, and other observations such as odor and
sheen, if present. After reaching a predetermined total depth, each borehole was developed by
blowing air through the drill bit until the discharge water was free of sediment. If a borehole did
not yield a sufficient amount of water then water was added from the drill ig. Water from the

Dennys River was used for this purpose.

Each of the extraction wells was compieted with 4-inch ID Schedule 40 PVC casing and
v-wound or machine-slotted well screen with 0.010-inch openings. The location of the well
screen was predetermined based on the location of water yielding fractures identified from
borehole geophysical logging. In order to avoid potential clogging of water-bearing fractures,
the well screen in the bedrock portion of the borehole was installed without sand pack opposite
of the well screen. A silicon shale trap was positioned on the well screen at the bedrock socket
and sand pack was added opposite the overburden portion of the well screen and extended 1 to
2 feet above the top of screen. Bentonite was installed above the sand pack to seal the annulus
surrounding the well casing to approximately S feet below ground surface. Soil cuttings were
used to backfill the remaining 5 feet to ground surface in anticipation that this material will be

RI031005D 2-2 Tetra Tech NUS, Inc.
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excavated at a later date for installation of a manhole for connecting the extraction well to the

treatment system.

Nested (upper and lower) bedrock monitoring wells were installed in selected boreholes located
in the northern plume. These nested wells were constructed of 1.25-inch Schedule 40 PVC
casing and machine slotted well screen with 0.010-inch openings. The location of the well
screens were based on the location of water-yielding fractures determined from borehole
geophysical logging. Sand pack was placed opposite and a few feet above both well screens,
and bentonite seals were installed above and below the sand pack to prevent cross connection
between the two nested welis. Each weil was developed with a Waterra surge biock until free of
sediment. Upper and lower wells in nested weils are identified with a “1” and “2”, respectively, in

the suffix of the well identifier.

Overburden boreholes were advanced using a conventional drill rig equipped with 4-inch or 6-
inch inner diameter (ID) casing. Soil samples were collected using a split-spoon sampler (2-
inch or 3-inch ID by 24 inch long), and blow counts recorded for every 8-inches the sampler was
advanced to measure the material density. Monitoring wells were installed in selected borings.
Each well consisted of 2-inch ID Schedule 40 PVC well casing and machine slotted screen with
0.010-inch openings. Well development was conducted by pumping and surging until the

discharge was free of sediment.

2.1.1.1 Northem Plume Wells

Prior to performing the Phase | treatability study, two oxidant addition wells (IN-1B, IN-2B} were
installed to a depth of 100 feet in the upper fractured bedrock in the core of the plume. In
addition, two overburden wells (MW-42SB, MW-44SB) were installed to the top of bedrock and
two bedrock wells (MW-39B, MW-40B) were installed 200 feet into the bedrock to better
delineate the extent of potential VOC contamination. Inflatable packers were installed in MW-
398 and MW-40B to isolate the upper and lower portions of each borehole for evaluation of
vertical gradients and extent of VOCs at these two locations.

In support of full-scale design, six wells (MW-41S, MW-425, MW-43S5, MW-44S, MW-455,
MW-46S) were completed in the overburden; four open-hole bedrock monitoring wells (MW-
41B, 42B, 43B) were completed to a depth of 200 feet in the bedrock; one deep (200 ft.)

RID31005D 2-3 Tetra Tech NUS, Inc.
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extraction well (RW-8) was added downgradient of the core of the plume; and three shallow
(overburden-bedrock interface) extraction wells (RW-9, -10, -11) were added to augment the
northern plume NTCRA extraction system. In addition, four potential injection wells (IVW-1
through ©W-4} were added upgradient of the northem plume to enhance the flushing of the
plume to the extraction wells. Subsequently, 1.25-inch ID wells were nested in open-hole
bedrock wells (MW-41B, 42B, 43B). This preliminary full-scale extraction system consisting of
nine extraction wells (RW-2, -3, -4, -8, -9, -10, -11, MW-39B, and MW-40B) was piped to a
temporary treatment system and the effluent was piped to the four injection wells and tested.
The total extraction rate from this test was approximately 8 gallons per minute (gpm) extraction

and 8 gpm injection.

Based on the information developed to date, it was determined that MW-35B should be
converted into an extraction well. This extraction well would be used to accelerate removal of
PCE mass located in the core of the plume. In general, areas of highest PCE concentration (or
mass) are the areas that take the longest to attenuate. Use of MW-35B as an extraction well

should help reduce the time for the highest concentration area to achieve clean up.

The yield of each well was initially assumed during modeling based on the Site hydrogeology.
After the potential set of extraction wells was installed, the actual well yield was measured
during the single well pumping tests described below. The total flow rate for the northem

system (10 extraction wells) was estimated as 8 gpm.

2112 Southern Plume Weills

in support of the Phase | treatability study, two overburden chemical addition wells (IS-1S, IS-
28) were installed to the top of bedrock and two bedrock permanganate addition wells (IS-1B,
IS-2B) were installed to a depth of 100 feet in the upper fractured bedrock. Similar to the

northern plume, these wells were installed in the core of the plume.

In support of full-scale design, four small-diameter wells (MW-47S, MW-483, MW-495, MW-
50S) were completed in the overburden to complement the existing network of monitoring wells

between the southern plume extraction system and the Dennys River.

Ri0310050 2-4 Tetra Tech NUS, Inc,
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2.1.2 Direct Push Permanganate Addition Wells

Small-diameter wells were advanced using direct push technology (DPT) along separate grids
positioned across the northem and southem plumes for potential long-term addition of chemical
oxidants. All points were constructed with 3-inch 1D PVC pipe with 2 feet of machine slotted
well screen with 0.010 inch openings. Permanent monitoring wells MW-478, -485, -49S and -
50S were installed using DPT. The depth of each small-diameter well is summarized on Table
2-2,

213 Infiltration Gallery Monitoring Wells

Two sets of well couplets (IG-1S5/1D, 1G-25/2D) were installed immediately downgradient of the
infittration galiery to monitor potential head buildup in the gravel pack surrounding the drains
and in the surficial aquifer in the immediate vicinity of the infiltration gallery. Each couplet
consisted of a shallow well with a 2 foot long screen in the gravel pack and a deeper well with a -
10 feet screen across the water table. All wells were constructed of 2-inch ID Schedule 40 PVC

and machine-slotted screen with 0.010-inch openings.

2.2 Borehole Geophysics

All geophysical logging was performed by Northeast Geophysical Services (NGS) of Bangor,
Maine, a subcontractor under the direction of TtNUS. Geophysical logging (caliper, gamma,
flowmeter, acoustical televiewer), was performed during the week of June 5, 2000 in six newly
driiled bedrock borehoies: MW-398, Mw-40B, IN-18, IN-ZB, IS-18 and [S-2B. A second
geophysical logging event was performed by NGS in March and April 2001 in nine newly drilled
bedrock boreholes: MW-41B, MW-42B, MW-43B, RW-8, IW-1, IW-2, IW-3, IW-4 and the Smith
Well. In addition, fluid temperature and fiuid resistivity logs were included in boreholes MW-
41B, MW-42B, MW-43B, RW-8 and the Smith Well.

The first geophysical survey of the Site was performed by the USGS and documented in
“Characteristics of Fractures in Crystalline Bedrock Determined by Surface and Borehole
Geophysical Surveys, Eastern Sumplus Superfund Site, Meddybemps, Maine” (Hansen and
Others, 1999). in addition, per request of the EPA, the USGS performed borehole geophysical
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logging of bedrock wells (MW-27B, MW-28B, MW-29B, RW-3, RW-4, RW-7) in support of the
NTCRA treatability study.

Based on review of USGS borehole logs for the Site and consultation with NGS, subsequent
geophysical logging consisted of caliper, natural gamma, flowmeter and acoustical televiewer.
In addition, per request of the Maine DEP, fluid resistivity and temperature logging was
performed in selected wells (MW-41B, MW-42B, MW-43B, RW-8, Smith Well).

The objective of geophysical logging was to identify the location and relative transmissivity of
water-bearing fractures, their orientation, and to differentiate between the Meddybemps granite
and the gabbro-diorite intrusive compiex, which are the rock formations previously mapped in
the area of the Site. In addition, flowmeter logging was performed at certain weils during
operation of the northern extraction system which provided data indicating interconnection of

shallow and deep water-bearing fractures.

The caliper log indicates possible fractures in each borehole. The flowmeter measurements,
which were taken under ambient and pumping conditions, indicate the transmissive fractures in
each borehole. The acoustical televiewer (ATV) log shows the dip angle and dip direction of
identified features (fractures) in each borehole. The gamma log is useful at this Site to
distinguish between different rock types. In general, the gamma count rate in the boreholes was
5 counts per second (cps) or less. These areas of low count rate are interpreted to be gabbro.
There are some areas in the boreholes where the gamma count rate exceeded 10 cps. These
areas of relatively high count rates are interpreted as granite or commingled gabbro and granite.

Fluid temperature and resistivity can sometimes locate transmissive fractures.
The NGS geophysical logs are provided in Appendix B.

2.3 Well Survey and Groundwater Level Measurements

TtNUS subcontracted a Maine-licensed surveyor, OEST Associates of South Portland, Maine, in
June 2001 to survey new wells énd stake small-diameter wells for permanganate addition at the
Site. OEST surveyed the location and elevation relative to the state plane coordinate system
and National Geodetic Vertical Datum of 1929, respectively. Subsequent to the OEST survey,
manholes were installed at the new extraction weils (MW-35B, MW-39B, MW-40B, RW-8,
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RW-9, RW-10, RW-11) causing the elevation in these wells to change. TtNUS resurveyed
these wells and MW-465 to MW-50S relative to existing wells. Elevation data for existing wells

are summarized in Table 2-1.

The depth to groundwater was measured at the start of groundwater sampling events and at
other times to draw groundwater contours and estimate capture zones during testing of the
NTCRA and full-scale extraction system. In addition, water levels were measured during testing
of the full-scale extraction system while treated water was added to four bedrock wells (IW-1 to

IW-4) located upgradient of the northern plume.

24 Extraction System Drawdown Testing

Four pumping tests were conducted to support the final design of the northern plume extraction
system, maintain capture, and enhance recirculation. The first three tests were performed in the
northern plume for.evaluation of the final design, and the fourth test was performed to confirm
that the NTCRA system was adequate for full-scale design.

2.4.1 Drawdown Test No. 1

The first test was a constant-rate drawdown test of MW-398B and MW-40B while the NTCRA
extraction wells (RW-2, -3, -4} were operating. The test was started on January 31, 2001 at 5
pm. Each well was equipped with a pneumatic submersible pump. The pumping rate was
approximately 2.6 gpm for the NTCRA groundwater extraction system (RW-2, 3, 4). MW-39B
and MW-40B each yielded approximately 0.3 gpm. The test was terminated after sufficient data
was collected to identify the number and locations of additional deep extraction wells for further
testing for full-scale design. The results of this pumping test are presented in Appendix C.

2.4.2 Drawdown Test No. 2

The second drawdown test included the NTCRA interim extraction system (RW-2, -3, -4), MW-
398, MW-40B, and newly installed wells RW-8, -9, -10, and —11. After several days of pumping
to provide sufficient time for the groundwater system to reach equilibrium, a synoptic round of
water levels was conducted on June 22, 2001. Each well was equipped with a pneumatic
submersible pump. The combined pumping rate for wells RW-2, RW-3, RW-4, RW-8, RW-g,
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RW-10, RW-11, MW-38B, and MW-40B was approximately 8 gpm. The results of this pumping
test are presented in Appendix C.

2.4.3 Drawdown Test No. 3

The third drawdown test consisted of operating the same extraction wells used during the
second test, except the well discharge was treated with granulated activated carbon, and the
treated water was added to IW-1 to IW-4 located upgradient of the VOC plume. After several
days of pumping to provide sufficient time for the groundwater system to reach equilibrium, a
synoptic round of water levels was conducted on June 14, 2001. All of the treated effluent was
added to IW-1, -2, -3, and -4. The total flow rate during this test was approximately 8 gpm. The
results of this pumping test are presented in Appendix C.

2.4.4 Drawdown Test No. 4

The fourth drawdown test consisted of a constant-rate pumping test of the southem plume
extraction wells (RWS-1, -3, -5, -6, -7) operated together. After several days of pumping to
provide sufficient time for the groundwater system to reach equilibrium, a synoptic round of
water levels was conducted on June 11, 2001. The total combined flow was approximately 12
gpm. The results of this test are presented in Appendix C.

2.5 Tracer Tests

Two tracer tests were performed in the northern VOC plume area of the Site. The purpose of
the testing was to evaluate the interconnection of fractures in the shallow and deep bedrock and
to evaluate the effectiveness of capture of a preliminary full-scale extraction-injection well
system. Conservative {non-reactive) inorganic tracers, chioride (CI) and bromide (Br), were

selected. A description of the tracer test methodology and results are presented in Appendix D.

26 Phase | and |l Permanganate Additions

The effectiveness of insitu chemical oxidation depends on three factors: the kinetics of the
reaction between the sodium permanganate and the contaminant; the contact between the

oxidant and the contaminant(s); and competitive reactions of permanganate with other
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reduced/oxidizable species. If the contaminant being targeted for in-situ oxidation is reactive
(i.e., chlorinated ethenes), and sufficient oxidant is added to overcome the demand from other
reduced species, the limiting factor to the successful application of in-situ oxidation is the
transport of the oxidant to the areas of contamination, and not the reaction itself between the
permanganate and the contaminant. The oxidation of TCE and PCE by permanganate is,
compared to the time to transport the permanganate to the treatment zone, an essentially
instantaneous reaction. If the permanganate contacts the contaminant, it will react. Significant
oxidation can be observed in as little as a few hours after addition. By contrast, travel times for
the permanganate to migrate away from the addition point may be on the order of days to
weeks, depending on the rate of groundwater flow.

The - most common sources of permanganate include potassium permanganate or sodium
permanganate. Potassium permanganate is purchased as a dark purple solid crystailine
material, which is placed into a liquid sclution (generally 1 to 2 percent). This solution is purple
in color that is visible down to low (> 0.25 mg/l) concentrations. Potassium permanganate is
readily available in a granular crystalline form through many chemical supply companies and is
relatively inexpensive (approximately $1.50 per pound). Sodium permanganate is purchased in
liquid form, at a 40 percent concentration suitable for direct addition, or dilution and addition.
Although more expensive than potassium permanganate, sodium permanganate (approximately
$6.75 per pound) is available at a much higher concentration, decreasing the volume of liquid
to be added, and less field time is required for mixing and handling. Either potassium or
sodium permanganate is effective in oxidizing chlorinated ethenes, petroleum hydrocarbons,
simple polynuclear aromatic hydrocarbons (PAHS), ketones, ethers and alcohols.

Oxidation in the geoclogic environment may cause precipitation of some metals (i.e., iron,
manganese, and copper) and may mobilize others (i.e., chromium, selenium, uranium, and
molybdenum). The most common of these metals is chromium, naturally occurring or
anthropogenic. Application of any oxidant can oxidize the trivalent chromium species to more
soluble and toxic hexavalent chromium species. Metat analyses are typically performed initiaily
and during testing to determine any potential concems for metal mobilization due to oxidation

treatment.

Permanganate cleaves the carbon double bond of PCE (C:Cls}, yielding carbon dioxide,
manganese dioxide, and ions of hydrogen, sodium and chloride.
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The complete balanced equation for reaction of sodium permanganate and PCE follows:
4NaMnQ, + 3C,Cly + 4H,0 = 6CO.+ 4MnO, + 4Na* + 12C1 + 8H*

The stochiometry of the equation indicates four moles per liter of sodium permanganate is
required to oxidize three moles per liter of PCE. Other materials that are oxidized by
permanganate include natural organic carbon and reduced inorganic compounds. Of the
inorganics, reduced forms of iron (Fe) and manganese (Mn) may consume a significant portion
of the oxidant. Permanganate oxidation produces particles of manganese dioxide {MnQO,), which
have the potential to decrease the effective poi‘osity of the aquifer.

While the NaMnO, : PCE ratic is important for determining the minimum amount of this oxidant
required to oxidize the mass of PCE at a site, in practice, a ratio of 10:1 is applied in an attempt

to overcome the natural oxidation demand.

Because the mass of organic contaminants in the aguifer is uncertain, one of the goais of the
Phase | treatability study was to better estimate the amount of oxidant required to remediate
contamination to below cleanup goals during subsequent additions. Another goal of the
treatability studies was to evaluate the effectiveness of the addition method to deliver the

permanganate to the PCE in the northern and southern plumes.

During Phase |, permanganate additions were directed at wells located in the core of both the
northern and southern plumes while the extraction systems were inactive to increase the
contact time between the permanganate and the VOCs. Each phase consisted of the addition
of variable concentrations of sodium permanganate to selected wells and monitoring of field
parameters in selected wells downgradient of the addition welis. The results of the Phase |
study were used to establish the delivery method and volume of permanganate necessary to
remediate the northem PCE plume in the upper bedrock aquifer. -

in Phase |l, a grid was established for installation of small-diameter wells in both the northem
and southern plumes. The locations of the small diameter wells may differ from those shown on
Figure 2-1, due to access constraints. Permanganate was added under 30-40 psi pressure into
small-diameter wells in the northem plume with the goal of promoting infiliration of

permanganate into the upper bedrock. Because VOC concentrations were low, permanganate
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was not added to the southern plume. As a contingency, small-diameter wells were installed for

future uses if necessary, to reduce VOC concentrations.

After the initial Phase |.addition, the southern extraction system was activated and the
groundwater was stored temporarily in a 21,000 gallon capacity frac tank. EPA requested the
extracted groundwater with dissolved permanganate be re-used at the Site. The Phase | test
was enhanced by “recirculating” the water with dissolved permanganate from the southem frac
tank into upgradient monitoring wells in both the northern and southem VOC plumes. The
recirculation enhancement plan started on August 8, 2000. The following subsections provide

additional details of the permanganate additions.

26.1 Northern VOC Plume

A summary of Phase | and || permanganate additions to the northem VOC plume and general
observations are presented in Tables 2-3 and 2-4, respectively. The quantities of

permanganate added during Phase | and il are summarized in Tables 2-5 and 2-6, respectively.

2.6.1.1 Phase | Permanganate Additions

In Phase |, a total of three addition events were conducted, where NaMnO4 was added to

selected wells located in the core of the northem plume.

First Addition

On July 18, 2000, 20 percent permanganate was initially added (2 gallons per well) to two
bedrock wells (MW-34B1, MW-35B). These two wells were chosen because they are located
in the core of the northern VOC plume. After allowing two days for the permanganate to
migrate, on July 20, 2000, permanganate was added (2 gallons per well) to two bedrock wells
(IN-1B, IN-2B) located midway downgradient from the two initial addition wells and upgradient
from the NTCRA extraction wells (RW-2, -3, -4),

A total of 8 gallons of 20 percent sodium permanganate was added to the northern plume in the

bedrock aquifer. This amount was three times the stochiometric amount based on a mass
calculation of the northem plume. Three times the stochiometric amount was added, instead of
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10 times the amount, as a precaution to avoid potential impacts on the Dennys River, which is a
State of Maine Class AA river and designated Atlantic Salmon spawning area.

After the initial permanganate addition, permanganate was observed in a southern extraction
well that caused activation of RWS-5 to effect capture and prevent permanganate migration to
the Dennys River. Groundwater pumped from RWS-5 contained unspent permanganate which
was discharged to a 20,000 gallon frac tank. This water was sampled and determined to contain
30 mg/L permanganate. On August 8, 2000 the groundwater containing 30 mg/L of
permanganate was added to a bedrock well (MW-20B at 1.5 gpm) located in the former area of
maximum PCE concentrations in soil, and to two bedrock wells (MW-28B at 1 gpm, MW-29B at
0.25 gpm) located upgradient of the two initial addition wells (MW-3481, MW-35B). The
addition rates for the wells varied according to the rate each well would take water to avoid
potential overtopping of the wells. This rate of addition was maintained until August 11, 2000,

when addition to these wells was terminated.

The northem extraction system was activated on August 16, 2000 to promote oxidation of VOCs
between the upgradient addition wells and the extraction wells. The extraction system continued
to operate until August 22, 2000 (6 days total).

On August 18, 2000, the remaining 30 mg/L permanganate water from the southern frac tank
was added as a slug to one overburden weill (MW-33 received 20 gallons), and to two bedrock
wells (MW-3B received 20 gallons and MW-24B received 45 gallons).

On August 22, 2000, approximately 30 gallons of groundwater containing permanganate was
added to MW-34B, and IN-2B from RW-3 and RW-4, respectively. On the following day (August
23, 2000), approximately 66 gallons of permanganate-laden groundwater was added to MW-
34B, and IN-2B from RW-3 and RW-4, respectively. One day later (August 24, 2000},
permanganate laden groundwater extracted from RW-3 and RW-4 was added to MW-34B (90
gallons), and IN-2B (150 gallons), respectively.

Extraction well RW-4 was activated on August 25, 2000,and pumping continued for 6 days, until
September 1, 2000, in an effort to promote migration of permanganate in IN-2B toward RW-4.
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Permanganate remained in the addition wells MW-34B, M\W-35B, IN-2B, and MW-248 through
August 31, when it was purged from the wells to prepare these wells for the Post-Phase | VOC
sampling event (September 5-9, 2000]).

Other engineering factors (permanganate concentration, volume added, and delivery method)
also affected the migration of permanganate in the fractured bedrock in the northern plume.
Because permanganate solution is denser than water, when the delivery method is by direct
pour in the top of the well, the permanganate will dissolve as it descends to the bottom of well.
If the application intervail extends into bedrock that is of low permeability relative to the upper-
most bedrock and it accumulates in the bottorn of the well, then the amount of permanganate
available for oxidation is limited primarily to diffusion into the water column, with limited
advection and volatilization in the boring. In the case of MW-34B, groundwater flow is upward
(0.03 to 0.05 gpm) under ambient conditions; in contrast, groundwater flow in MW-35B is
downward (0.03 to 0.13 gpm) under ambient conditions. At the newly installed northern bedrock
wells, IN-1B and IN-2B, the direction and magnitude of flow was immeasurable (less than 0.01
gpm) under ambient conditions. Because geophysics indicated groundwater exits MVW-35B at
approximately 80 to 105 feet below ground surface (bgs), a single-packer was installed in this
borehole to isolate the upper zone from the deeper zone. At MW-35B, permanganate was
added to the upper zone to minimize potential loss through the lower zone.

Second Addition

Groundwater samples collected in early September 2000, after the initial permanganate addition
indicated PCE concentrations were elevated, as high as 16,000 ug/L (6 percent of PCE
solubility) at MW-35B1. On September 22, 2000, 20 percent permanganate was added to MW-
20B (3 gallons), MW-34B1 (0.5 gallons), MW-35B (4 gallons), IN-1B (1 galion) and IN-2B (0.5
galions). In addition, because an elevated PCE concentration was detected in MW-3B (12,000

ng/L) in May 2000, a one-time dose of permanganate (2 gallons) was added to this well.

Third Addition

Groundwater samples collected in November and December 2000 indicated PCE
concentrations increased in November 2000, as high as 22,000 ug/L (9 percent of PCE
solubility) at MW-34B1, then dropped back down in December 2000 to levels found between
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June 2000 (before the initial addition) and September 2000 (after the initial addition). In January
2001, 40 percent permanganate was added to the same “second addition” wells in increased
quantities, as follows; MW-20B (4 gallons), MW-34B1 (6 gallons), MW-35B1 (8.5 galions), MW-
35B2 (8.5 gallons), IN-1B (4 gallon) and IN-2B (4 gallons). This is equivalent to approximately
53 kg of permanganate. The permanganate additions were followed by hot/'warm water to fill the
casing and provide some hydraulic head to push the permanganate into the bedrock fractures.
Hot water was added to prevent freezing of the water column and to facilitate the possible
benefit of increasing the water temperature to potentially improve the rate of the oxidation

reaction.

2.6,1.2 Phase || Permanganate Additions

Post-Phase | groundwater sampling (September, November, December 2000) showed elevated -
PCE concentrations, a factor of two or more higher than pre-Phase | additions, indicating
additional permanganate was needed to overcome the oxidation demand of the aquifer. Phase
Il was planned to be a more widespread application and it was thought that installation of a grid
of wells drilled to the top of bedrock would promote infiltration of permanganate into the upper

bedrock fractures.

On April 30, 2001, the installation of 0.75 inch ID direct push (DP) wells began, installed in a
grid beginning with the northern most row (N1) (Figure 2-1).

During Phase Il, groundwater from the northem recovery system was pumped into a 20,000
gallon frac tank, then through a particle filter and two GAC drums, before reapplying the water to
wells IW-1B through IW-4B, located upgradient of the northem plume. This was done to
increase recirculation and distribution of permanganate into the fractured bedrock. Field
parameters (pH, temperature specific conductance oxidation-reduction potential (ORP),
turbidity, dissolved oxygen, color, and depth to groundwater) were measured prior to, during

and 1 week after Phase |l additions, over a 4-week period.

On May 1, 2001, sodium permanganate additions started at the northemmost row and
progressed to downgradient rows, through May 13, 2001. Sodium permanganate was added
followed by pressurized water (30-40 psi), to 80 of the 73 DP wells over a 3-week period (April
30 - May 20, 2001). The permanganate added to the wells was initially a 5 percent

RI031005D 2-14 : Tetra Tech NUS, Inc.



DRAFT

concentration (May 1 to May 10, 2001) and was subsequently decreased to 2 percent (May 14,
2001) and finally to 1 percent (May 15 through 17, 2001). The volume added to each well was
determined from the concentration of PCE in groundwater within 15 feet of each DP point, as
shown on iso-concentration maps. Water was added to each DP well, immediately after
permanganate addition, to promote migration of the permanganate into the formation. A totat of
approximately 1,440 gallons of 1 to 5 percent sodium permanganate solution was added to the
DP wells.

On May 9, 2000, permanganate was observed in the discharge from the recovery wells and
RW-2, identified as the well intercepting permanganate dissolved in groundwater. No other
significant changes were noted in the field parameters measured in groundwater sampled
collected from bedrock wells. Additional DP wells were installed at the midpoints between

selected rows located in the core of the PCE plume.

On May 16, 2000, pink permanganate was cbserved in RW-11, Throughout the fourth week of
the Phase || program (May 21-27, 2001), recovery wells were monitored for color and no
permanganate was observed. On May 23-24", ail DP wells in rows N1 through N4 were flushed

with water.
2.6.2 Southern VOC Plume

The Phase | permanganate additions for the southem VOC plume are discussed below.
Permanganate addition wells and general observations are summarized in Table 2-7. The
amount of permanganate applied is summarized in Table 2-8. lt is noted that because VOC
concentrations were low in the southern plume after Phase |, permanganate was not added

during Phase |l.

2621 Phase | Permanganate Additions

A total of 25 gallons of 20 percent sodium permanganate was added to the southem plume: 14
gallons added to the overburden and 11 gallons added to the bedrock. This amount was three
times the stochiometric amount based on a mass calculation of the southern piume. Three
times the stochiometric amount was added, instead of 10 times the amount, as a precaution to

avoid potential impacts on the Dennys River.
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Permanganate was added initially (July 18, 2000) into three overburden wells (MW-83, MW-
338, 18-28), two bedrock wells (MW-8B, 15-2B), and into a recovery well (RWS-6). These wells
were chosen because they are located in the core of the southern VOC plume. Two days after
the initial addition, permanganate was observed in a bedrock well (1S-1B) located downgradient
from extraction wells, and the closest extraction well (RWS-5) was activated (2 gpm) the same

day.

Addition to an upgradient overburden well (I1S-2S at 2.5 to 3 gpm) was started on July 24 2000,
and a second extraction well (RWS-3 at 2.5 gpm) was added the same day. The next day (July
25", two upgradient overburden wells MW-18S (1.5 gpm) and MW-33S were activated, and
pumping at RWS-5 was stopped overnight to conserve storage in the southemn frac tank. The
following day (July 26, 2000), pumping continued at RWS-5 (1.5 gpm) and RWS-6 (2 gpm), and
permanganate addition continued to MW-18S (1.5 gpm) from RWS-5.

Pumping and addition continued at RWS-5 and MW-18S, respectively, through August 8", and
also started adding 30 mg/L permanganate groundwater from the southem frac tank to MW-9S
(2 gpm). In addition, a sump pump was placed in the southern frac tank that contained water
with 30 mg/L of permanganate. The tank was connected to the main discharge line to continue
using the permanganate remaining in storage. Pumping of RWS-5 and adding to both MW-8S
and MW-18S continued through August 15™ On August 15" started adding to MW-22B (1
gpm) from southern tank. Continued pumping RWS-5, and adding to MW-9S, MW-18S, MW-
228, and MW-25S through August 17". On August 17", RWS-6 replaced RWS-5 and addition
stopped at MW-9S and MW-22B when the frac tank was dewatered. On August 18", pumping
was stopped at RWS-3, and addition was stopped at MW-185 and MW-255. Pumping
continued at RWS-6 through August 23". On August 23, RWS-6 was replaced by RWS-5,
which continued pumping through the Post-Phase | sampling program (September 5-9, 2000).
Also, permanganate-laden groundwater pumped from RWS-6 was added to IS-2B {two well
columns — August 22nd), MW-8S (one well column — August 24™), IS-2B (one well column —
August 24™.

On August 22, 2000 and 30th, 1S-2B was purged of purple permanganate water in preparation
for the post-Phase | groundwater sampling event.
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2622 Phase Il Permanganate Additions

Because southem plume groundwater VOC concentrations were low no Phase |l additions of
permanganate were required for the southern plume. As a contingency, DP wells were installed
on a grd if future permanganate additiona! are required to reduce potential high VOC

concentrations.

2.7 Groundwater Sampling and Analysis

This section summarizes groundwater sampiing and analysis methods used before and after the

Phase | and Il permanganate additions.
271 Pre-Phase | Groundwater Sampling

After completion of the drilling program, a groundwater sampling round was conducted. The
objective of this sampling event was to measure baseline VOC concentrations in groundwater
prior to starting the Phase | Treatability study. Groundwater samples were collected from a
representative set of overburden and bedrock wells located throughout both the northem and

southem VOC plumes.

April-May 2000 - Samples were collected following EPA’s low flow (“low stress”) sampling

procedure and submitted for VOC and total metals analysis.

2.7.2 Phase | Groundwater Sampling

Groundwater field parameters were measured in northern and southemn VOC plume wells daily,
both prior to (baseline) and after the addition of permanganate. The parameters measured
were depth to groundwater, color, temperature, ORP, pH, specific conductance, turbidity, and

dissolved oxygen.

Prior to the start of the Phase | groundwater sampling, TtNUS evaluated various methods to
neutralize residual sodium permanganate that may be present in wells. This was necessary
since the presence of residual permanganate in groundwater samples would likely continue to
oxidize any VOCs in the groundwater sample, and the analytical results would likely be biased
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low or produce false negatives, thus incorrectly indicating successful aquifer treatment. After
consultation with Carus Chemical, the sodium permanganate manufacturer, and review of EPA
drinking water analytical methods, sodium thiosulfate was selected as an appropriate
neutralizer. All groundwater samples coliected for VOC analysis at the Site were first

neutralized with sodium thiosulfate so as to eliminate residual permanganate presence.

September 2000 — In early September 2000, groundwater samples were collected from the
following monitoring wells: IN-1B and 2B, IS-1B and 2B, 1S-18, 1S-25, MW-3B, MW-8B, MW-8S,
MW-18S, MW-20B, MW-22B, MW-23B, MW23-S, MW-30S, MW-318, MW-33S, MW-348, MW-
35B1, MW-35B2, MW-36B1 and -B2, MW-445, RW-2, RW-3, RW-5, RW-7B and -B2, RWS-3,
RWS-4, RWS-5 RWS-6, and RWS-7). All samples were collected using EPA’s low flow (“low

stress”) sampling procedure and submitted for VOC analysis.

December 2000 - A comprehensive groundwater sampiing event was completed in early

December 2000. All groundwater monitoring wells were sampled (unless dry) using EPA’s low

flow (“low stress”) sampling procedure and sent for VOC analysis.

2.7.3 Phase Il Groundwater Sampling

Groundwater field parameters were measured in northern and southern VOC plume wells daily
both prior to (baseline) and after the addition of permanganate. The parameters measured
were depth to groundwater, color, temperature, ORFP, pH, specific conductance, turbidity, and

dissolved oxygen.

March-April 2001 - Groundwater samples were collected from the following monitoring weils (IN-
1B, IN-2B, 18-1S, IS-1B, MW-4B, MW-8B, MW-8S, MW-20B, MW-31S MW-34B1 and -B2, MW-
35B1 and B2, MW36B1 and B2, MW-39B, MW-40B, RW-3, RW-4, RW-5, RW-7B1, RWS-4,
RWS-5, RWS-6) during mid March 2001. Samples were collected following the EPA’s low-flow

sampling procedure and sent for VOCs analyses,
June 2001 - A comprehensive groundwater sampling event was completed during mid-June

2001. All groundwater monitoring wells were sampled (unless dry) using EPA’s low-flow

sampling procedure and sent for VOCs analyses.
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November 2001- A comprehensive groundwater-sampling event was undertaken in early
November 2001. All groundwater monitoring wells were sampled (unless dry) using EPA’s low-

flow sampling procedure and sent for VOCs and total metals analyses.
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3.0 CONCEPTUAL SITE MODEL
This section presents the current conceptual model for the Eastern Surplus Company Site,
Inciuded in this section are summaries of the Site geclogy and hydrogeology, and the nature

and extent of VOCs and metals contamination in groundwater at the Site.

3.1 Surficial Geology

Figure 3-1 shows a plan for the Site including the locations of wells and geologic cross-sections.
Figure 3-2 shows cross-section AA’ aligned approximately perpendicular to groundwater flow
and through the line of extraction wells in the northem plume. Figure 3-3 shows cross-section
BB’ aligned through the southern plume line of extraction wells. Both sections serve to illustrate
the geology, saturated thickness under non-pumping and pumping conditions, and the extent of
the PCE concentrations in June 2001.

The glacial outwash deposit of coarse-grained sand and gravel (subaqueous fan), located along
Stone Road, grades to coarse to medium sand beneath the central and southern portions of the
Site. These deposits range in thickness from 0 to 14 feet, overlie bedrock or giacial till, and
appear to extend to the Dennys River. As shown on Figure 3-2, the subaqueous fan pinches
out against glacial till in the northern portion of the Site. Glacial till or till-like deposits consist of
an unsorted mixture of pebbles, cobbles and boulders in a finer grained matrix of sand and silt.
Boulders are common along the top of glacial till at a depth ranging from 11 to 14 feet below
ground surface (bgs). The thickness of glacial till ranges from 0 to 15 feet on the west side of
the Dennys River, increasing to 40 feet on the east side. Glacial till may be absent along the

Dennys River.

As shown by both cross-sections, finer-grained glaciomarine deposits (Presumpscot Formation)
overlie glacial till and coarse-grained subaqueous sand and gravel. These deposits consist of
mostly silt with lesser fine sand and clay. The thickness of these fine-grained deposits ranges
from 0 feet along the western margin of the Site to 20 feet in the southemn portion. In addition, a
discontinuous boulder/cobble zone occurs in some areas beneath the Site. This unit may be
part of giacial till or fractured bedrock and extend east of the Dennys River to monitoring well
MW-16B.
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The natural surficial deposits are overlain by fill in some areas of the Site. The fill consists of
silty sand and gravel. The thickness of fill ranges from 0 to 20 feet. During the NTCRA, fill was
placed in excavations in both the northern and southern portions of the Site. Both areas are
north of Route 191. In both locations, the excavation extended to the top of rock. The total
depth of excavation ranged from O to 10 ft in the northern area, and from 0 to 20 feet in the

southem area.

3.2 Bedrock Geology

QOverburden deposits are underlain by igneous crystalline bedrock. A contour map of the
bedrock surface is shown on Figure 3-4. The contours indicate the bedrock slopes generally
from north to south and from west to east into a broad valley east of the Dennys River. Under
non-pumping conditions, groundwater flow in the overburden generally follows the slope of the
bedrock surface until it reaches the Dennys River, a groundwater discharge area. Bedrock
surface elevations on the west side of the Dennys River are generally 10 to 20 feet lower than

the bedrock surface on the east side.

Regional mapping of the bedrock {Ludman and Hill, 1990) indicated the bedrock in the vicinity of
the Site consists of two igneous rock formations: the Gabbro-diorite intrusive complex and the
Meddybemps Granite. The Meddybemps Granite is light-colored, medium-grained, plutonic
igneous rock that consists of quartz, plagioclase feldpsar, potassium feldspar, biotite,
amphibole, apatite, zircon and opaque minerals. The Gabhro-diorite intrusive complex consists
of fine to medium-grained gabbro, diorite and gabbro-diorite. Gabbre is black to salt-and-
pepper colored and consists primarily of plagioclase, hornblende, biotite, augite, orthoclase,

apatite, zircon, sphene, epidote and opague minerals.

3.21 Regional Bedrock Mapping

According to regional bedrock mapping (Ludman and Hili, 1990}, the Gabbro-diorite intrusive
complex is delineated generally as an oval shaped body in plan view with the western margin
along Stone Road, with margins that extend approximately 0.5 miles from the Site to the north,
south and east. The Meddybemps granite is mapped west of Stone Road and beyond the
margin of the Gabbro-diorite complex. The regional delineation is generally consistent with

geologic and borehole geophysical logs for the Site, with the exception that equigranular and

RID310050 3-2 Tetra Tech NUS, Inc.



DRAFT

foliated diorite occurs beneath the overburden in the central portion of the Site in the vicinity of
the infiltration gallery (former wells G1 through G-5), and in the northern portion, near the
Dennys River (RW-1). Meddybemps granite and/or diorite intrusions intc the Gabbro-diorite
complex were noted in boring and/or geophysical logs at wells located in the northern portion of
the Site (RW-3, RW-5, RW-8, MW-39B, MW-40B, MW-41B, MW-42B, MW-43B, IN-1B, IN-2B,
IW-1, IW-3, IW-4),

Meddybemps Granite was not encountered in boreholes in the southern plume area of the Site,
where boreholes generally penetrated less than 100 feet of bedrock. The deepest borehole in
the vicinity of the Site is located immediately east of the Dennys River and north of Route 191
(Smith Well). A geophysical log of this well indicated possible granite from 244 to 421 feet (end

of borehole).
3.2.2 Regional Bedrock Deformation Events

Slickensides, sheared and polished surfaces, which are evidence of brittle fracturing, occur in
rock outcrops throughout the Calais Quadrangle (Ludman and Hill 1990). High-angle faults that
strike both north and northwest are mapped within 10 miles of the Site. The nearest fault to the
Site, shown on the Bedrock Map of the Calais Quadrangle (Ludman and Hill, 1980), trends
northwest-southeast and is inferred about 1 mile northeast of the Site. To the north of Route
191, the Dennys River is oriented northeast-southwest, and the River is oriented northwest-
southeast to the south of Route 191. The orientation of the River may be influenced locally by
the bedrock structure. Felsic and mafic plutons in the Calais quadrangle, including the
Meddybemps Granite and the Gabbro-diorite intrusive complex, have undergone three episodes
of deformation (identified as D4, D5 and Dg). These three deformation events were

superimposed on earlier recumbent folding and faulting {Ludman and Hill, 1980).

The D4 deformation was synchronous with emplacement of gabbros, and north-trending, high-
angle normal faults are associated with this deformation. The D4 faults are recognized by: the
local development of cataclastic fabrics in narow zones aligned within 10 degrees of north-
south; similarly domainal close-spaced cleavage striking north and dipping steeply to vertically;
small-scale north-trending upright folds; and local disruption of earlier structures {(Ludman and
Hill 1990}. North-striking high-angle faults are mapped 7 to 10 miles northwest of the Site; they
are part of the Princeton-Crawford fault zone, which forms the boundary between the
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Fredericton trough and the St. Croix belt. In the adjacent Big Lake quadrangle, D4 faults were
located by their topographic expression of valleys and aligned depressions oriented north-south.

The next episode of deformation, (D5), is associated with several northeast and north trending,
strike-slip faults and the ENE-trending segment of the South Princeton-Crawford fauit zone.
Cataclastic fabrics and silicified zones were developed in the metasedimentary rocks and
granites, and chioritized and/or serpentinized zones in the mafic rocks. Slickensides and small
drag folds show mostly dextral strike-slip movement. An important exception was along the
South Princeton-Crawford fault zone, approximately 7 to 10 miles northwest of the Site where
earlier (D4) displacement was dominantly dip-slip, but reactivated iater (D5} as a sinistral strike-

slip offset.

Northwest and west-northwest trending shear zones are associated with the next episode of
deformation (D6). Pluton contacts were offset in the eastern portion of the Calais quadrangle.
Shear zones are commeonly silicified and contain quartz veins. Subhorizontal slickensides and
vertically plunging Z-shaped drag folds indicate sinistral strike-slip separation of these faults.
Sinistral kinks were alsc observed. Northwest-striking faults occur between 1 and 7 miles
northeast of the Site. |

The last deformation of bedrock in the area resulted from removal of the weight of the
continental ice sheet which created low-angie fractures parzllel or subparallel to the bedrock

surface. These fractures are referred to as unroofing joints (Lyford and others, 1999).
3.2.3 Site Bedrock Fractures

Geologic and borehole geophysical logs indicate the upper few feet of bedrock are weathered,

broken and contain unroofing joints.

Orientations of open fractures in water-yielding zones were compiled from ATV borehole logs.
A total of 893 fracture dip angles and dip directions from 19 boreholes (IN-1B, IN-2B, IS-1S, IS-
25, IW-1, IW-2, IW-3, IW-4, MW-34B, MW-35B, MW-36B, MW-27B, MW-39B, MW-40B, MW-
41B, MW42B, MW-43B, RW-8, Smith Well) were selected as suspected water-bearing
fractures. The dip angles and dip directions of these fractures were organized in a spreadsheset

and imported into a computer program, GEQOrient (version 8), to generate rose diagrams and
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stereonets. Rose diagrams show the direction of fracture dip and stereonets plot the dip angle
and dip direction for each pole to fracture plane as a point. Each point represents a line
perpendicular to a fracture plane that intersects the lower-hemisphere. The poles are plotted as
symbols and line contours according to the point density.

Composite Plots

Figure 3-5 shows rose diagrams and equal area stereonets at individual boreholes. Table 3-1
summarizes the preferred and secondary fracture strike and dip directions at individual
boreholes in the northern and southern plume areas. The fracture orientations are summarized

in the sections below for each of these plume areas.

As shown by the composite rose diagram the dip directions of 893 potential water-bearing
fractures were distributed in similar numbers (+/- 45 degrees) to the north, south and west.

Slightly higher numbers of fractures dip north-northwest and west-southwest.
The composite equal-area stereonet depicts the three-dimensional orientation of the dip and dip
direction of 893 water-bearing fractures. The stereonet indicates most fractures are low-to-

moderate-angle that dip northwest and strike southwest (equivalent to northeast).

Northern Plume Area

Table 3-1 indicates most fractures upgradient of the former contaminant source are moderate-
to-high-angle (34 to 90 degrees} that dip southwest to south-southwest and strike northeast to
west-northwest. Downgradient of the source most fractures are moderate-angle that dip
northwest and strike northeast. Less frequent fractures dip to the northwest and southeast.
Low-angle (0-33 degrees) fractures generaily dip west-northwest and strike north-northeast; and
moderate-to-high-angle fractures dip north-northeast and strike east-northeast or dip southwest
and strike northwest.
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Southern Plume Area

In the southemn plume area, as indicated by Table 3-1, most fractures upgradient of the former
source area are moderate-angle that dip east and strike north. Downgradient of the former
source, most fractures are low-to-moderate-angle that dip west-northwest and strike north-
northeast. Less frequent fractures dip to the northwest, west, southeast, south-southeast, and
to the south-southwest. A few high-angle (60-90 degrees) fractures dip to the north-northwest
and strike north-northeast.

The USGS performed surface and borehole geophysical surveys {(Hansen and others, 1899) in
the vicinity of the southem plume area. USGS studies indicated bbedrock fractures are oriented

in three primary directions:
« alow-angle set that dip west-northwest and strike north-northeast;
+ a high-angie set that dip east-southeast and strike north-northeast; and

* a second high-angie set that dip south-southeast and strike east-northeast.

East of Dennys River

A total of five boreholes located east of the Dennys river were geophysically logged. As Table
3-1 indicates, several fracture directions were observed. Most are moderate-to-high-angle
fractures that dip north-northeast and strike west-northwest. Low-angle fractures dip northwest
and strike northeast. Low-to-moderate angle fractures also dip northwest to west and strike

northeast to north. Some high-angle fractures dip south-southwest and strike west-northwest.

3.3 Site Hydrogeology and Baseline Extent of Tetrachloroethene

The site hydrogeology is characterized by the presence of groundwater in a thin surficial aquifer

underlain by a discontinuous aquitard and a fractured bedrock aquifer.

3.3.1 Northern Plume Area

Surficial Aquifer - The sand and gravel fill acts as a limited surficial aquifer, with a saturated

thickness ranging from O to 5 feet. The direction of bulk groundwater flow is to the southeast,
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toward the Dennys River discharge area. Monitoring wells completed in the surficial aquifer
transmit less than 0.5 gpm when they contain water, Several monitoring wells completed in the
surficial aquifer (MW-55, -6S, -20S) are dry most of the year except after significant recharge
events. While the northern extraction system is operating the overburden is dewatered.

Aquitard - The silt/fine sand and glacial tili units act as an aquitard due to their fine-grained
characteristics. The hydraulic conductivity of the glacial till varies from 0.1 to 1.0 feet/day
{Lyford and others, 1999). The aquitard is discontinuous.

Bedrock Aquifer — In bedrock, groundwater is transmitted through interconnected, open
fractures. The upper few feet is highly fractured and interconnected. With increasing depth, the

density of interconnected fractures decreases. The groundwater flow directions are expected to
vary in individual water-bearing fractures, depending upon their orientation; however, the
direction of bulk groundwater flow in the upper bedrock is to the southeast toward the Dennys
River. Transmissivity measured in this aquifer ranged from 66 ft*/day (RW-5) to 224 ft*/day
(RW-3), and storativity ranged from 1.6E-03 to 2.25E-03 (TiNUS, 1999). The short-term yield
from bedrock wells varies from less than 0.1 to 12 gpm (MW-35B) in the northern area of the
Site.

The orientation of water-bearing fractures (dip and dip direction) is summarized below:

Upgradient of Former Source Area:

s |W-1B — Most groundwater transmitted through a moderate-angle fracture that dips
south.

e [W-2B — Most groundwater transmitted through four low-to-high-angle fractures that dip
south or southwest.

e |W-3B - Most groundwater transmitted through a high-angle fracture that dips east-
northeast; fwo low-angle fractures that dip north-northwest; and a horizontal fracture.

s |IW-4B - Most groundwater transmitted through a moderate-angle fracture and a high-
angle fracture that dip north or north-northeast.

« MW-29B - Most groundwater transmitted through low-to- moderate-angle fractures that

dip south-southwest.
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Former Source Area:

¢  MW-34B - While RW-2, -3, and -4 are pumping, most water enters through a low-angle
fracture at 61 feet below top of casing (btoc) that dips east-northeast, and exits through
fractures at 13 to19 feet btoc. The dip of fractures at 16 and 19 feet btoc was measured:
one low angle fracture dips west, and two moderate-angle fractures dip southwest.

« MW-35B - While RW-2, -3 and —4 are pumping, most water enters through a moderate-
angle fracture at 9.5 feet btoc that dips east-northeast; a moderate-angle fracture at 13
feet btoc that dips northwest; two high-angle fractures at 15 feet btoc that dip west; and
five moderate-angle fractures that dip northwest. Most water exits below 90 feet,
primarily at 106 feet. While the dip of the fracture at 106 feet could not be measured,
numerous fractures occur in this interval. Seven fractures are low-or-high angie that dip
southwest, one low-angle fracture dips northwest and the remaining fracture in this
interval is horizontal. This lower zone was sealed off, and the upper zone from 7 {o 67

feet bgs was completed as an extraction well.

Downgradient of Former Source Area:

» [N-1B — Most groundwater is transmitted through a low-angle fracture at 107 feet btoc
that dips east-northeast. Potential water-bearing fractures are present at 14 and 18 feet

btoc that could not be measured.

» [IN-2B — Most groundwater is transmitted through fractures at 12-18 feet btoc and 31-34
feet btoc. One low-angle fracture at 18 feet btoc dips north-northwest and seven
moderate-angle fractures at 31-34 feet dip north-northwest.

« RW-7 — Most groundwater enters through a high-angle fracture that dips east. A smail
amount of water enters through a low-angle fracture at 85-88 feet btoc that dips north,
and a moderate-angle fracture at 101 feet btoc that also dips north.

« MW-41B — Flowmeter measurements were variable, indicating this borehole was

influenced by operation of the extraction system (RW-2, -3, -4, MW-39B, and -40B).
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»  MW-42B — Most groundwater enters though low-to-moderate-angle fractures at 18 to 32
feet btoc that dip southeast to south-southeast, and exits through a moderate-angle
fracture at 63.5 feet that dips south, and a high-angle fracture at 118 feet that dips south-

southwest.
«  MW-43B — Most groundwater enters at 18 to 25 feet btoc, but the dip of fractures could
not be measured. Most water exits at a low-angle fracture at 104 feet btoc that dips

northwest.

Downgradient Extraction Wells:

e RW-3 — most groundwater enters at 14-16.8 feet btoc, but the dip couid not be
measured. A small amount of groundwater enters through a moderate-angle fracture at

21.5 feet that dips south-southeast.

= RW-4 - Most groundwater enters at 13.6 to 15 feet btoc, but the dip could not be

measured.

» RW-8 — Most groundwater enters at 20 to 23 feet btoc, but the dip could not be
measured. Some groundwater enters through two moderate-angle fractures at 43 to 53

feet that dip southwest.

« MW-39B — Most groundwater enters through a high-angle fracture at 66 feet btoc that
dips east-northeast, a moderate-angle fracture at 99 to 100 feet btoc that dips south-
southwest, and five moderate-to-high angle fractures at 134 to 138 feet btoc with three

dipping northwest, one dipping west, and the remaining fracture dipping southwest.

«  MW-40B — Most groundwater transmitted through moderate-to-high angle fractures at 52
to 57 feet btoc that dip west-southwest and one high-angle fracture at 139-144 feet btoc
that dips southeast. Some groundwater may be transmitted through four low-to-
moderate-angle fractures at 116 to 123 feet that dip northwest.
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Summary of Water-Bearing Fracture Dip and Dip Direction

Upgradient of the former scurce area, borings IW-1B, -2B, and MW-29B intersected iow-to high-
angle fractures that dip south to southwest; IW-3B and |W-4B intersected low and high angle
fractures that dip east-northeast to north-northwest.

In the former source area, fractures in boring MW-34B are influenced by pumping at RwW-2, -3
and —4. Boring MW-35B was converted to an extraction well from 7 to 67 feet bgs. Most
groundwater is transmitted from 9.5 to 15 feet btoc through moderate- and high-angle fractures

that dip east-northeast, northwest and east-west.

Downgradient of the former source area, IN-1B, -2B, MW-43B and RW-7 intersect low
transmissive fractures. MW-41B is influenced by operation of extraction wells RW-2, -3, -4, -8,
MW-38B and MW-40B.

At downgradient extraction wells, most groundwater was transmitted through the upper few feet
of fractured rock below the casing. While the fracture dip could not be measured in these
shallow fractures, drawdown and tracer testing indicated extraction wells RW-2, -3, -4, -8, -9, -
10, and —11 intersect water-bearing fractures that are connected to upgradient wells MW-348

and MW-35B in the former source area and IW-1B to IW-4B upgradient of the source area.

This information indicates that water-bearing fractures in the northern plume are interconnected.
This was important for selection of wells for permanganate addition because it was necessary to
add permanganate to wells that were hydraulically connected to the VOC plume. Also, this
information established that the upgradient (IW-series) wells could be used as potential injection
wells to increase the number of pore volumes (enhanced recirculation) in the fractured bedrock.
The fracture data, along with the drawdown testing and tracer test data, established that the

water-bearing fractures in the northem plume are hydraulically connected.

Capture Zone

Under non-pumping conditions, the overburden is generally dry throughout the year, except in
the vicinity of the extraction wells. Under pumping conditions, the overburden is dewatered

because the saturated thickness of the overburden is low and the pumps are set below the
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bedrock surface. Pumping the northern extraction system removes groundwater from storage
and lowers the groundwater surface into the upper bedrock until a significant recharge event

occurs.

The configuration of the potentiometric surface in the overburden aquifer and upper bedrock
aquifer are shown on Figures 3-6 and 3-7, respectively, for November 10, 2001, As shown by
both figures, pumping the extraction wells caused groundwater flow generally in a southeast
direction, with radial flow toward individual pumping wells, as indicated by closed contours
around those wells. Similar to the previous monthly groundwater contours, a cone of depression
exists in the vicinity of RW-4 extending to MW-40B. The core of the contaminant piume is
located between RW-4 and RW-8, so pumping of the northern extraction system intercepts -
downgradient migration. Extraction well MW-35B is located in the former source area and
pumping of this well is intended to reduce the PCE mass of the plume. Again, similar to
previous months, groundwater flow is generally from Meddybemps Lake to the extraction
system. The Dennys River may also contribute some recharge to RW-9, RW-10, RW-11, MW-
39B and MW-40B, that are located in the scuthern half of the northem extraction system.

Groundwater velocities have been estimated based on a tracer test using potassium bromide
(KBr’} as the tracer {Appendix D). A slug of potassium bromide at a concentration of 110 mg/L
was added in equal volumes (3.65 liters) fo upgradient wells IW-1B to W-4B. Monitoring
indicated the Br- peak occurred in approximately 3 days at downgradient extraction wells RW-2,
RW-3, RW-4, RW-8, RW-9 and laterally to monitoring well MW-29B2. The bromide peak
occurred 1 or 2 days later at IN-1B1, MW-39B, RW-10, and RW-11, probably due to low
transmissivity and/or greater travel distances. The bromide peak was not discemable at IN-
1B2, IN-2B2, MW-34B1, MW-34B2, and MW-35B2 due to the presence of permanganate in
these wells. The distance between the W wells and the RW wells where the Br- peak occurred
at 3 days ranged from 55 feet (between W-4 and RW-2) to 110 feet (between IW-2 and RW-4).
Therefore, the velocity of a conservative tracer ranges from 18 to 36 feet/day while extracting 8
gpm and adding & gpm upgradient. Under these conditions the hydraulic gradient normal to
equipotentials was approximately 0.082 (7 feet/85 feet).

Because the travel velocity is proportionat to the hydraulic gradient, it is possible to calculate the

travel velocity under different hydraulic gradients. While the extraction system was operating,
on June 22, 2001, the hydraulic gradient was approximately 0.04; therefore velocity ranged from

RI031005D 3-11 Tetra Tech NUS, Inc.



DRAFT

9 to 18 feet/day. Under non-pumping conditions, the hydraulic gradient was about 0.026;
therefore, the groundwater velocity ranged from 5.7 to 11.4 feet/day. These velocities represent
movement of a conservative tracer probably through fransmissive fractures across the PCE

residual source area.

The capture zone associated with the line of northern plume extraction wells along the west side
of the Dennys River is delineated from the Meddybemps Lake (north) to MW-4 (south). The
extent of the capture zone indicates the extraction system is cutting off the northem plume west

of the Dennys River.

PCE Concentrations Prior to Phase | Oxidation

Groundwater sampling was conducted in the Spring of 2000 to establish baseline conditions
prior to the addition of the selected oxidizer, sodium permanganate. Seiected monitoring wells
and recovery wells were sampled and analyzed for VOCs. A discussion of the baseline results

for monitoring and extraction wells in the surficial and bedrock aquifers in the northem plume

follows.

Surficial Aguifer

Figure 3-8 shows the estimated extent of PCE concentrations during April/May/June 2000 in the
overburden aquifer prior to the first addition of sodium permanganate. The extent is somewhat
smaller than the plume extent delineated in June 1999. This smaller extent is attributed to the
fact that much of the overburden unit was unsaturated during the April/May/June 2000 sampling
event. During April/May/June 2000, the highest PCE concentration in the surficial aquifer was
detected in monitoring well MW-3S (3000 ug/L). The highest detected PCE concentration
during the previous sampling event (June 1998) was 98 pg/L at MW-3S. PCE was also detected
in MW-238 (at 130 pg/L) during the baseline sampling. Other VOCs detected during June 1999
were also detected during the April/May/June 2000 sampling. The other VOCs present in the
overburden plume included cis-1,2-dichloroethene (cis-1,2-DCE), trichloroethene (TCE),
methylene chioride, and acetone. However, these other VOCs were present at iess than 2 pg/L.
QOverall, VOCs presence in the overburden portion of the northern plume prior to Phase | was

limited.
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The increased VOC concentrations in MW-3S were attributed to contaminated bedrock
groundwater recharging the overburden when the water table rises in response to precipitation
events (TINUS, 2000d). The migration of elevated PCE groundwater was probably caused by
operation of the NTCRA system.

At the time of groundwater sampling, several overburden wells (MW-423, MW-43S, MW-44S,
MW-458, and MW-46S) had not been installed limiting the delineation of PCE in the
southwestern portion of the northern plume. In addition, the following recovery wells, screened
across the overburden and bedrock had not been installed: RW-8, RW-9, RW-10, and RW-11.

Bedrock Aquifer

Figure 3-9 shows the estimated lateral extent of PCE concentrations in the upper bedrock
during ApriifMay/June 2000. The highest detected PCE concentration in the northern plume
bedrock aquifer during April/May/June 2000 was 12,000 pg/L at MW-3B, which is screened in
the shallow bedrock. Historically, PCE concentrations in MW-3B have been as high as 3,700
ng/L. Monitoring wells MW-34B1 and MW-35B1, which are screened in the shallow fractured
bedrock, were sampled a few months earlier in January-February 2000 and contained elevated
VOC concentrations (up to 7,200 pg/L).

The most highly contaminated portion of the bedrock plume is centered in the area represented
approximately by MW-3B, MW-34B81/82, MW-3581/B2, MW-36B1/B2 and RW-3. PCE has
been virtually undetected in the upgradient portion of the northem plume, represented by MW-
28B and MW-29B. At the time of sampling, several bedrock wells (MW-41B, MW-42B, and
MW-43B) had not been installed limiting the delineation of PCE in the southwestern portion of
the northern plume. In addition, the following recovery wells, screened across the overburden
and bedrock had not been installed: RW-8, RW-2, RW-10, and RW-11

PCE has also been detected extending as far south as MW-4 (1 pg/L). In the nested well pair
RW-7B1 and RW-7B2, PCE has been detected since June 1999. PCE concentrations detected
in RW-781 and RW-7B2 during June 2000 were 17 ug/L and 240 ng/L, respectively. Review of
the compiled data indicates that PCE concentrations are slowly increasing in this portion of the

bedrock aquifer, especially in the lower bedrock interval. These results suggest that PCE (and
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other VOCs such as TCE) may be migrating away from the source area in the deep bedrock

fractures, albeit at a gradual rate.

The VOCs vertical extent is based on the supplemental bedrock investigation coupled with the
more current groundwater analytical data for the northern plume. The vertical extent of VOCs
contamination in the northern plume was estimated to extend to at least 220 feet below ground
surface based on PCE detected at monitoring wells screened in the deep bedrock unit (MW-
34B2, MW-35B2, MW-38B2, MW-40B2, and RW-7B2). These wells were constructed as
nested wells or contained packers to isolate the shallow and deep bedrock fractures from each
other; migration of PCE from the shallow the bedrock fractures into the deeper bedrock
fractures within each well is thereby minimized or eliminated. The repeated rounds of purging
and sampling have not resulied in a decrease of PCE concentrations in the deep wells.
Therefore, it is reasonable to conclude that PCE in the deep bedrock portions of these
boreholes migrated from the shallow bedrock into the deeper bedrock via interconnected

fractures.

Monitoring wells MW-39B and MW-40B were installed to depths of 220 feet bgs in order to
assess VOCs presence in the deep bedrock. By installing MW-39B and MW-40B away from the
most contaminated portion of the VOC plume, the potential for mobilizing VOCs from the upper
bedrock into the deeper portions of the formation was minimized. The June 2000 NTCRA
sampling data indicate that PCE was detected in MW-3981 (upper bedrock} and MW-39B2
(lower bedrock) at 300 and 260 ng/L, respectively.

The distribution of PCE in the northern plume indicates that residual VOCs remain in the
shallow bedrock aquifer in the area approximated by MW-3B, MW-20B, MW-34B, and MW-35B8.
The PCE concentrations in these wells varied between January 2000 and June 2000, which
could be attributed to movement of the northem plume under the influence of pumping of the

northern NTCRA extraction system.
The VOCs could be present as non-aqueous phase liquid (NAPL) in the bedrock fractures or

are adsorbed into the bedrock matrix, and are continuing sources of groundwater

contamination.
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While variations in PCE concentrations occur over time in response to the amount of
precipitation infiltration, overall the shallow bedrock appears to be more highly contaminated by
VOCs in the core of the plume. In the downgradient portion of the plume, southwest of the core
area, VOCs contamination appears to be present at lower concentrations, but situated deeper in

bedrock.

NTCRA Extraction Wells

The NTCRA extraction wells were selected for evaluation of baseline VOC and metals
concentrations because data was available at these wells both before and after the Phase | and
il in-situ oxidation applications, and because samples collected from these wells represent a

larger volume of the aquifer relative to individual monitoring wells that are not pumped.

Table 3-2 summarizes the pre-Phase | treatability study YOC and metals concentrations from
the NTCRA extraction wells (RW-2, RW-3, RW-4). PCE and TCE exceeded EPA’'s Maximum
Contaminant Levels (MCLs) and Maine’s Exposure Guidelines (MEGs). PCE concentrations
were higher than TCE: PCE concentrations were as high as approximately 3000 ug/L (RW-2, -3,
-4}, while maximum TCE concentrations reached approximately 120 ug/L (RW-3). Of the TAL
metals, manganese and thallum exceeded drinking water standards. Manganese
concentrations exceeded the 200 ug/l MEG at RW-3 and RW-4 (278 ug/L to 1530 ug/L).
Thallium concentrations exceeded both the MCL (2 ug/L) and the MEG (0.4 ug/l) at
concentrations of 8.4 to 12.4 ug/l. (RW-2, -3 and —4).

3.3.2 Southern Plume Area

Surficial Aquifer - The sand and gravel fill and subaqueous sand and gravel units act as a

limited surficial aquifer, with a saturated thickness ranging from 0 to 8 feet. The direction of bulk
groundwater flow is to the southeast, toward the Dennys River discharge area. The horizontal
hydraulic gradient ranges from approximatety 0.01 to 0.02 across the southern plume to the
Dennys River. The hydraulic conductivity ranges from 17 to 78 feet/day in coarse-grained

glaciomarine sediments (Lyford and others, 1999).

Aguitard - The fine-grained facies of the Presumpscot Formation and glacial till units act as an
aquitard due to their fine-grained and compact characteristics. The Presumpscot formation
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continuously overlies the subaqueous sand unit, except in the area where contaminated soils
north of Rt. 191 were excavated during the NTCRA. The glacial till underlies the subagueous
sand unit and is discontinuous. The hydraulic conductivity of the glacial till varies from 0.1 tc 1.0
feet/day (Lyford and others, 1989).

Bedrock Agquifer — In bedrock, groundwater is transmitted through interconnected, open

fractures. The upper few feet is highly fractured and interconnected. With increasing depth, the
density of interconnected fractures decreases. The depth to groundwater ranges from 12 to 20
feet bgs in the southern portion of the Site. Based on data summarized by the USGS (Lyford
and Others, 1998) and cobservations during drilling conducted by TtNUS, the short-term yield
from bedrock wells varies from less than 0.1 to 25 gpm (MW-22B) in the southemn plume area of
the Site. The configuration of the potentiometric surface of the bedrock aquifer shows the
general direction of groundwater flow is toward the southeast, toward the Dennys River. The
transmissivity ranged from 0.09 ft*/day to 130 ft¥/day in the fractured bedrock (Lyford and
others, 1999). More detailed studies, using borehole flowmeters indicated the transmissivity of
95 percent of the individual water-bearing fracture and fracture zones showed less than 19.5
ft*/day (Hansen and others, 1999).

Water-bearing fracture zones and fracture orientation data are from borehole gecphysical
togging performed by TtNUS's subcontractor, Northeast Geophysical Services, and unpublished
geophysical logs of the USGS (Hansen B., written communication, January 1999). The

crientation of water-bearing fractures (dip and dip direction) is summarized below:

+« |S-1B - Most transmissive fractures were observed at 19 to 22 feet btoc, 29.5 feet btoc,
and 90.5 feet btoc. The dip of fractures at 19-22 feet could not be measured. Five |ow-
angle fractures at 29.5 feet btoc dip west-northwest, One moderate-angle fracture at
90.5 feet btoc dips northwest.

« 18-2B - Most transmissive fractures were observed at 29 to 32.5 feet btoc, where the dip
could not be measured, and at 106 feet btoc, where two low-angle fractures dip

northwest.

In addition, the USGS performed surface and borehole geophysical surveys (Hansen and
others, 1999) in the vicinity of the southern plume area. USGS studies indicated most water-
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yielding fractures dip to the south. In general, most of the low-angle water-yielding fractures dip
west-northwest to south-southwest and most of the high-angle water-yielding fractures generally

dip east-southeast or south.

Capture Zone

The configuration of the potentiometric surface in the overburden aquifer and upper bedrock
aquifer are shown on Figures 3-6 and 3-7, respectively, for November 10, 2001. As shown by
both figures, pumping the extraction wells caused groundwater flow generally in a southeast
direction. with radial flow toward individual pumping weils, as indicated by closed contours
around those wells. A cone of depression exists in the vicinity of RWS-3, -5 and -6. The core
of the contaminant plume is located between RWS-3 and RWS-6.

The capture zone associated with the line of northern plume extraction wells along the west side
of the Dennys River is delineated from the vicinity of MW-195/B (south of the infiltration gallery)
to south of RWS-1. The extent of the capture zone indicates the extraction system is cutting off

the southern plume west of the Dennys River.

PCE Concentrations Before Phase | Oxidation

Sampling of selected monitoring wells and addition wells was performed by TtNUS during April-
May 2000 to establish baseline VOC conditions in the southem plume prior to the start of the
Phase | oxidation. The analytical data also provides information regarding Site conditions
following the NTCRA soil removal actions that were compieted during 1999.

In general, VOC concentrations in the southem plume are much lower than those in the
northern plume. Historically, the cverburden aquifer was more contaminated than the bedrock

aquifer, and the most contaminated portion of the plume is situated in the vicinity of MW-8S.

Surficial Aquifer

Figure 3-8 shows the estimated extent of the southemn plume in the surficial aquifer during
April/May/June 2000. The highest PCE concentration detected in April/May/June 2000 was in
MW.-8S (350 pg/L). In June 1999, PCE was higher (570 pg/L) at MW-8S.
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Bedrock Aquifer

Figure 3-9 shows the extent of PCE in bedrock in April/May/June 2000. The highest detected
PCE concentrations during June 1999 were at MW-8B1 (52 ug/L) and MW-8B2 (200 ug/L).

NTCRA Extraction Wells

Table 3-3 summarizes pre-Phase | VOC and metals concentrations from the NTCRA extraction
wells (RWS-1, RWS-3, RWS-5, RWS-6, and RWS-7). Of the VOCs detected, only PCE
exceeded the MCL (5 ug/L) and the MEG (3 ug/L). PCE concentrations ranged from 6 to 460
ug/L (RWS-5). Of the TAL metals detected, only lead exceeded drinking water standards. Lead
ranged from 13.2 to 23.1 ug/L in three samples collected from RWS-5 and only one of these
samples exceeded the MCL (15 ug/L). Manganese concentrations ranged from 31 to 95 ug/L in
three samples collected from RWS-5. Samples for metals apalysis were not collected from the

remaining extraction wells.
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4.0 IN-SITU CHEMICAL OXIDATION TREATABILITY STUDY RESULTS
Results of the in-situ chemical oxidation treatability study performed at the Site to evaluate the
effectiveness of sodium permanganate as an oxidant to decrease VOC concentrations (primarily

PCE) are presented in this section for the northem and southern plumes.

4.1 Northern Plume

in-situ oxidation treatabiiity tests were conducted in two phases to evaluate the effectiveness of
two separate sodium permanganate delivery methods. The results of the Phase | and Il pilot

tests for the northern plume are presented below.
4.1.1 Phase I-nitial Sodium Permanganate Addition (July 2000}

The Phase | treatability study was initiated in July 2000 with the addition of 2 gallons of 20
percent sodium permanganate solution into each of four northern plume bedrock wells
(MW-34B1, MW-35B1, IN-1B, and IN-2B) located in the core of the plume. Because of the
proximity of the Dennys River to the permanganate addition wells, only an estimated three times
the stoichiometric quantity of permanganate was added, instead of the more typical 10 times

stoichiometric ratio.

EPA requested recirculation of unspent permanganate during the Phase | study. Unspent
permanganate mixed with groundwater extracted from the southem plume was collected in a
20,000 galion frac tank. The extracted groundwater was tested and estimated to contain 30
mg/L of permanganate. This water was transferred to upgradient wells in the northem and
southem plumes. Recirculation allowed the use of unexpended permanganate to destroy more
PCE and enhanced flushing of the contaminant plumes. The recirculation of the extracted
permanganate solution continued through the end of August 2000, when permanganate was no

longer visible in the southemn extraction wells.

4.1.2 PCE Concentrations After Phase |- Initial Permanganate Addition
(September 2000)

Sampling of selected monitoring wells and addition wells was performed by TtNUS in
September 2000 to evaluate the effectiveness of the initial Phase | permanganate addition into
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the core of the northem plume. The September 2000 groundwater analytical data is
summarized on Table 4-1. Figures depicting the extent of PCE were not prepared due to the

limited number of wells sampled.
Comparison of PCE concentrations in common wells sampled in April/May/June 2000 (before
the initial Phase | addition) and in September 2000 (the first sampling event after the Phase |

addition) indicated the following:

Overburden Aguifer

Due to dry conditions, only one overburden well (MW-23S) was sampled during both sampling
events. PCE concentrations increased from 130 to 380 ug/L (MW-23S5) after the Phase |
permanganate addition. The increase in PCE may have been caused by one or more factors
operating separately or together. These factors include recharge from precipitation, recharge
from addition of permanganate, and cperation of the extraction system which could cause a shift
in the PCE plume and/or desorption of PCE from organic carbon or other aquifer materials as a

result of the geochemical changes caused by the introduction of sodium permanganate.

Upper Bedrock Aquifer

The PCE concentration increased in six wells after the Phase | additions. The largest increase
was measured in MW-208 (5 to 12,000 ug/L) and in an addition well MW-35B1 (460 to 16,000
ug/L}), which is located less than 10 feet from MW-20B. Well MW-35B2 also showed an abrupt
increase in PCE (710 to 14,000 ug/L). These abrupt increases in PCE concentrations resulted
from the steeper concentration gradients, in the vicinity of a residual PCE source in the upper

fractured bedrock, caused by the high concentrations of permanganate added in Phase .

Other wells (MW-34B1, MW-36B1, and MW-36B2) also showed increases of PCE at
concentrations within the range of variation measured prior to the Phase | addition.

PCE decreased from 12,000 to 13 ug/L in MW-3B. PCE also decreased slightly in MW-36B2,

but the decrease was within the range of historical PCE concentrations.

RIO310050 4-2 Tetra Tech NUS, Inc.



DRAFT

Although permanganate had been added into four bedrock wells in the core of the plume, and
monitoring of the groundwater field parameters and color indicated that the permanganate was
being consumed (based on changes in color, conductivity, and redox potentialt}, high levels of
PCE were observed in some wells. The increased PCE concentrations in groundwater
samples, was likely the result of the increased concentration gradient after permanganate was

added to the aquifer.

4.1.3 Phase I-Second Permanganate Addition {September 2000)

After reviewing the September 2000 analytical results it was concluded that the initial dose of
sodium permanganate was insufficient. The first dose may have been consumed by chemicals
or ions (naturally occurring or synthetic) present in the northem plume, and an additional dose
was needed to destroy the PCE remaining in these addition wells. in late September 2000, a
second dose of 20 percent sodium permanganate was added into MW-20B (3 gallons),
MW-34B1 (0.5 gallons), MW-35B (4 gallons), IN-1B (1 gallon) and IN-2B (0.5 gailons). In
addition, because an elevated PCE concentration was detected in MW-3B (12,000 pg/L) in May
2000, a one-time dose of permanganate (2 gallons) was added to this well.

4.1.4 PCE Concentrations After Phase | — Second Permanganate Addition
(December 2000}

Groundwater samples were collected from selected northern plume wells during November
2000 to evaluate the effectiveness in decreasing the aquifer PCE concentrations. in December
2000, a comprehensive round of groundwater sampling was conducted to assess the overall
status of groundwater contamination at the Site following the preliminary permanganate doses.
The November and December 2000 PCE groundwater analytical data is summarized on
Table 4-1. PCE was measured in nine common bedrock wells in November and December
2000. The estimated extent of PCE for the December 2000 sampling event for the overburden
and bedrock aquifers is shown on Figures 4-1 and 4-2, respectively. Comparison of PCE
concentrations in common wells sampled in September 2000, and November/December 2000

sampling events indicated the following changes:
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Overburden Aquifer

Due to dry conditions, only one overburden well (MW-238) was sampled duringﬂ both sampling
events. PCE concentrations decreased from 380 to 16 ug/L (MW-23S) after the Phase |
permanganate addition.

Comparison of the extent of PCE in the overburden aquifer at the Site in April/May/June 2000
(Figure 3-8) to that in December 2000 (Figure 4-1) suggested the PCE plume was less
extensive in December 2000. However, only two wells were sampled in December 2000

because groundwater levels had declined.

Bedrock Aquifer

PCE increased from 1500 to 22,000 ug/L at MW-34B1 between September and November
2000, then decreased from 22,000 to 2900 ug/L one month later. Similar trends were measured
at MW-20B and MW-35B1 over the same time period. In contrast, PCE concentrations at IN-
1B and IN-2B were similar during September and November 2000, then increased one month
later at IN-1B (1800 to 5400 ug/L} and at IN-2B (2100 to 3100 ug/L).

PCE decreased from 13 to 7 ug/L in MW-3B between September and December 2000. Other
wells (MW3B, MW-35B2, and MW-36B2) showed decreases between September and
December 2000. PCE aiso decreased siightly in MW-35B2 and MW-36B2, but the decreases

were within the range of historical PCE concentrations of each well.

Comparison of the extent of PCE in the bedrock aquifer at the Site in April/May/June 2000
(Figure 3-9) to that in December 2000 (Figure 4-2) indicated PCE concentrations in the core of
the plume increased, as noted above, in both the shallow and deeper bedrock intervals

sampled.

4.1.5 Phase | - Third Permanganate Addition (January 2001)

Based on the December 2000 analytical results, EPA and TiNUS concluded that additional
permanganate was needed to destroy the remaining PCE in the core of the northem plume. A
third dose was applied to destroy the remaining PCE. Because of the cold weather conditions
and concern for low reaction rates, a 40 percent solution of permanganate was first added into
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the five wells, followed by warm water {about 100 degrees F) added to the top of the well
column. Because the sodium permanganate is denser than water, it has the tendency to sink
into the bottom of the water column. By filling the water columns with the warm water, it was
thought that this could aid in pushing the permanganate into the bedrock fractures. The warm
water couid also potentially increase the oxidation rate in the water column. In January 2001,
40 percent permanganate solution was added to MW-20B (4 gallons), MW-34B1 (8 gallons),
MW-35B1 (8.5 gallons), MW-35B2 (8.5 gallons), IN-1B (4 gailon) and IN-2B (4 gallons}.

4.1.6 PCE Concentrations After Phase | - Third Addition (March-April 2001)

Groundwater samples were collected from a limited number of bedrock wells in March-April
2001 to evaluate the effect of the Phase | permanganate additions. The March-April 2001

groundwater analytical data is summarized on Table 4-1.

Comparison of PCE concentrations in common wells sampled in December 2000 and
March/April 2001 indicated the following changes:

The largest increase in PCE over this time period was measured at MW-34B1, which increased
from 2900 to 7400 ug/L. Similar trends were measured at MW-20B (5100 to 8000 ug/L) and at
MW-35B1 (6800 to 9700 ug/L). PCE also increased slightly at MW-4B, from “not detected” (<1
ug/L) to 13 ug/L.

PCE decreased in the remaining bedrock wells sampled, as follows: MW-34B2 (5 to < 1 ug/L},
MW—35.82 (6300 to 360 ug/L), MW-36B1 (1700 to 810 ug/L), MW-36B2 (360 to 15 ug/L), MW-
39B1 (2000 to 500 ug/L), IN-1B (5400 to 22 ug/L), and at IN-2B (3100 to 2 ug/L).

The abrupt increases in PCE concentrations since the start of the Phase | treatability study in
July 2000 are likely affected by the increased concentration gradient between the
permanganate and residual PCE in the upper fractured bedrock aquifer.

4.1.7 Phase Il Sodium Permanganate Addition (May 2001}

The Phase 1l treatability study was performed from April 30, 2001 through May 27, 2001. In
Phase Il, permanganate was added under pressure (20-30 psi) to selected small-diameter
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(0.75-inch ID) direct push wells over a 3-week period (April 30 — May 20, 2001). During the
fourth week (May 21-27, 2001), water was added to the small-diameter (SD) wells. Throughout

this four-week period, field parameters were monitored in selected wells.

Permanganate additions started at the northem most row on May 1, 2001 and progressed to
downgradient rows through May 13, 2001. On May 9", permanganate was observed in the
discharge from the recovery wells and RW-2 was observed to contain permanganate. No cther
significant changes were noted in the field parameters in bedrock welis. Additional direct push
wells were installed at the midpoints between each of the rows. On May 16" pink
permanganate was observed in Rw-11. On May 17", permanganate was added to the SD wells
located between rows 3 and 4. Throughout the fourth week, recovery wells were monitored for
color and no permanganate was observed. On May 23-24" all direct push wells in rows N1
through N4 were flushed with water.

4.1.8 PCE Concentrations After Phase |l Addition (June 2001)

Groundwater sampling was performed in June 2001 to assess the effect of the Phase ii
permanganate addition. The June 2001 groundwater analytical data is summarized on
Table 4-1. The estimated extent of PCE for the June 2001 sampling event for the overburden
and bedrock aquifers is depicted in Figures 4-3 and 4-4, respectively. A comparison of the
March/April 2001 sampling event to the June 2001 event follows.

Only one overburden well (MW-428) was sampled in both March/April 2001 and in June 2001.
PCE concentrations decreased in MW-42S from 300 to 100 ug/L. Other overburden wells were
dry during one or both sampling events, or were not sampled.

Most wells completed in the bedrock showed decreases in PCE concentrations as follows: MW-
35B1 (from 9700 to 2100 ug/L), MW-20B (from 8000 to 2500 ug/L), MW-34B1 (from 7400 to
1300 ug/L}), MW-39B1 (from 500 to 160 ug/L), and RW7B1 (from 500 to 220 ug/L).

Extraction wells completed in both the overburden and bedrock showed decreases in PCE

concentrations; RW-3 (2400 to 1600 ug/L), RW-9 (from 690 to 230 ug/L), RW-10 (from 610 to
25 ug/L), RW-8 (from 270 to 83 ug/L), RW-9 (from 690 to 230 ug/L), RW-10 (from 610 tao 250

RI031005D 4.6 Tetra Tech NUS, Inc.



DRAFT

ug/l), and RW-11 (from 150 to 24 ug/L}). Only one recovery well did not show a significant
change in PCE concentrations: RW-4 (from 1800 to 1700 ug/L).

As indicated above, the highest PCE concentrations occurred at MW-20B, MW-34B1, and MW-
35B1, which were completed in the upper 50 feet of bedrock. Low PCE concentrations were
measured in- deeper bedrock intervals (MW-34B2, IN1-B2, and IN2-B2). While PCE
concentrations increased significantly in IN-1B (from 22 to 3900 ug/L} and IN-2B (from 2 to 1300
ug/L), located immediately downgradient of the residual source, these wells transmit low
amounts of water and appear to respond to changes in PCE at the source more slowly than
other wells downgradient of MW-34B and MW-35B.

4.1.9 PCE Concentrations After Phase Il Addition (November 2001)

Groundwater sampling was performed in November 2001 to assess the effect of the Phase Il
permanganate addition. The November 2001 groundwater analytical data is summarized on
Table 4-1. The estimated extent of PCE for the November 2001 sampling event for the
overburden and bedrock aquifers is estimated on Figures 4-5 and 4-6, respectively. A
comparison of the November 2001 sampling event to the previous event in June 2001 at

common wells follows.
Overburden wells were dry in November 2001 and not sampled.

Several bedrock wells showed significant increases in PCE concentrations: MW-34B1 (1300 to
8600 ug/L), IN-1B2 (25 to 300 ug/L), IN-282 (7 to 100 ug/L), MW-35B (extraction well) {2100 to
9100 ug/L), RW-4 (extraction well) (1700 to 2700 ug/L}, and RW-11 (extraction well) (24 to 140

ug/L).

PCE decreased in some bedrock wells: MW-3B (1600 to 23 ug/L), MW-20B (2500 to 270 ug/L),
MW-36B1 (840 to 230 ug/L), MW-36B2 (46 to 12 ug/L), IN-1B (3800 to 1400 ug/L), IN-2B (1300
to 140 ug/L), and RW-7B1 (220 to 90 ug/L). PCE concentrations in other wells remained about

the same.

These results suggest there was a lag in the time required for permanganate to migrate from the

direct push wells to bedrock fractures that contained residual. Groundwater levels have
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continued to decline at the Site in response to a lack of significant recharge events and pumping
groundwater from the extraction system. The lag is expected to be caused by slow migration
rate of permanganate through unsaturated overburden and upper bedrock fractures. The
distribution of elevated PCE in the overburden and upper bedrock suggest a residual source of
PCE at less than 50 feet (below the top of bedrock), primarily in the vicinity of MW-35B and to a
lesser extent near MW-348.

4.1.10 PCE Changes Caused by Phase | and Il Oxidations

This section summarizes changes in PCE concentrations before, during and after the Phase |
and Il sodium permanganate additions in the northern plume. PCE concentration versus time
graphs for June 1999 through November 2001 are presented on Figures 4-7, 4-8, and 4-9 for
the overburden, bedrock, and extraction wells, respectively. The PCE data for the graphs is
from Table 4-1. Groundwater level trends at selected welis in the northem plume are depicted
on Figure 4-10. An interpretation of the PCE vs. time graphs for the northem plume in the upper

and deeper bedrock follows.

Bedrock

Bedrock wells showed decreases in PCE concentrations: MW-3B (12,000 to 23 ug/L), MW-23B
{from 720 to 240 ug/l), MW-34B2 (from 78 to 24 ug/l), MW-36B2 (from 620 to 12 ug/l), and
MW-39B1 (from 300 ug/L to 180 ug/L). Bedrock monitoring well RW-7B1 showed an increase

in PCE from 27 to 80 ug/L.

Extraction Wells

Between April/May 2000 (before the initial permanganate addition) and November 2001 (post-
Phase Il addition), two extraction wells showed decreases in PCE concentrations: RW-2 (43 to
4 ug/l), and RW-3 (3200 to 110 ug/L). One extraction well showed increased PCE: RW-4
{from 490 to 2700 ug’/L).

The persistence of PCE in the northern plume indicates the presence of PCE residuals.

Because of the uncertainty in the distribution of residual PCE it is likely that muitiple dead-end

fractures exist that were not accessed by the oxidizer. It is hypothesized that dead-end
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fractures contain residual PCE that gradually partition to the primary fractures and result in
elevated PCE concentrations. Also, seasonal fluctuations in the groundwater elevations and

groundwater extraction may alter groundwater flow and transport of the oxidizer.

4,1.11 Changes In Groundwater Metals Concentrations After Phase | and |
Oxidations

Comparison of pre-Phase | and Il results (Table 3-2) and post-Phase | and |l results (Table 4-2)
indicated metals increased. Aluminum, antimony, arsenic, lead, manganese, selenium, and
thallium exceeded the MCLs and/or MEGs in unfiltered samples collected in November 2001.
Because no samples for metals analysis were filtered it is unknown whether or not elevated

concentrations are related to elevated turbidty.

4.2 Southern Plume

The in-situ oxidation using sodium permanganate was performed as one phase in the southern
plume. The results of the Phase | treatability study are presented below.

4.2.1 Phase 1 Sodium Permanganate Addition

The Phase | treatability study was initiated in July 2000 with the addition of 14 galions of 20
percent permanganate distributed into three overburden wells (MW-8S, MW-33S, 1S-2S) and 11
gallons distributed into two bedrock wells (MW-8B, iS-2B) and one recovery well (RWS-6). The
addition was done through direct pour. Because of the proximity of the Dennys River to the
permanganate addition wells, only an estimated three times the stoichiometric quantity of
permanganate was added, instead of the more typical ten times ratio.

Subsequently, field parameters were measured daily to monitor the effects of the additions and
to monitor anticipated startup of both the northern and southern extraction wells to prevent
migration to the Dennys River. The permanganate addition was performed with the
groundwater extraction system inactive to provide the maximum reagent contact time in the
formation. After the initial addition, permanganate was detected in the one of the southem
extraction wells (RWS-5), and the extraction system was activated to prevent potential

permanganate discharge into the Dennys River.
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During the treatability study, the southern extraction wells were operated to prevent discharge of
permanganate into the Dennys River. Recirculation allowed the use of unexpended
permanganate to destroy more PCE, and constituted enhanced flushing of the contaminant
plumes. The extracted groundwater, containing approximately 30 mg/L of permanganate, was
recirculated intc monitoring wells situated in the upgradient portions of the southem plume (MW-
18S, MW-258, MW-9S, MW-22B). The recirculation of the extracted permanganate solution
continued through the end of August 2000, when permanganate was no longer observed in the

southem extraction wells.

422 PCE Concentrations After Phase | Addition (September 2000}

Sampling of selected monitoring wells and addition wells was performed by TINUS in
September 2000 to evaluate the effectiveness of the initial Phase | permanganate addition into
the core of the southern plume. PCE concentration contours in the overburden and upper
bedrock aquifers, based on data from sampling events in December 2000, June 2001, and

November 2001, are shown on Figures 4-1 through 4-6.

A comparison of results from the April/May 2000 sampling event (conducted prior to the initial
Phase | permanganate addition) to the November 2001 sampling event follows:

Overburden Aquifer

Between April-May 2000 and June 2001, PCE concentrations at overburden wells decreased.
Groundwater collected from well MW-8S decreased from 350 to 34 ug/L, MW-18S decreased
from 42 to 24 ug/L, MW-258S decreased from 9 to 2 ug/L; MW-30S decreased from 93 to 17
ug/L; and MW-31S decreased from 170 to 43 ug/L. From June 2001 to November 2001, there

were continued decreases in PCE at common overburden weils.

Bedrock Aqguifer

Between April/May 2000 and June 2001, PCE concentrations decreased at several bedrock
wells. Well MW-8B decreased from 150 to 4 ug/L; MW-228 decreased from 6 to less than 1
ug/L; MW-19B decreased from 3 to less than 1 ug/L; MW-11B decreased from 2 to less than 1
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ug/L; and MW-25B decreased from 2 to less than 1 ug/L. Between June 2001 and November
2001, PCE concentrations increased slightly at MW-8B, MW-10B, MW-11B, and MW-22B.

Extraction Wells

Between April/May 2000 and June 2001, PCE concentrations decreased at several southem
plume extraction wells (screened across the overburden and bedrock): RWS-5 (180 to 26 ug/L},
RWS-6 (from 120 to 6 ug/L), RWS-7 (from 24 to 6 ug/L), and RWS-1 (from 6 to less than 1
ug/L). Between June 2001 and November 2001, PCE concentrations decreased slightly at
RWS-3 and increased slightly at RWS-5, -6 and —7.

PCE concentration versus time graphs for June 1999 through November 2001 are presented on
Figures 4-11, 4-12, and 4-13 for the overburden, hedrock, and extraction wells, respectively, in
the southern plume. Groundwater level trends at selected southern plume wells are depicted on
Figure 4-14.

The PCE vs. time graphs for both overburden and bedrock wells in the southern plume show
declining PCE trends. Prior to the Phase | oxidation, PCE ranged from 6 to 350 ug/L in the
overburden and from 2 to 150 ug/L in the upper bedrock. After the Phase | oxidation in
September 2000, PCE ranged from 22 to 160 ug/L in the overburden and from 1 to 3 ug/L in the
bedrock. Since September 2000, PCE concentrations decreased, ranging from iess than 1ug/L
to 11 ug/L in the overburden and less than 1 ug/L to 18 ug/L) in the fractured bedrock.

4.2.3 Changes in Concentrations of Metals in Groundwater After Phase |
Oxidation

Analytical results of groundwater samples collected from extractions wells prior to the treatability
study (Table 3-3) were compared to groundwater data collected after the Phase | and I} oxidant
applications (Table 4-3). The historical results (Table 3-3) indicated lead exceeded both the
MCL and MEG in one sample collected from RWS-5. A total of three samples were coilected
for metals analyses and all were collected from RWS-5. The November 2001 results
(Table 4-2) indicated unfitered samples contained aluminum, arsenic, cadmium, lead,
manganese, selenium, and thallium that exceeded EPA MCLs andfor Maine MEGs. Because
no sampiles for metal analysis were filtered it is unknown whether or not elevated concentrations

are related to elevated turbidity.
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5.0 SUMMARY AND CONCLUSIONS
This section presents summary and conclusions regarding the evaluation of the effectiveness of
in-situ sodium permanganate oxidant added to the northem and southern plumes of the Eastern
Surplus Company Site. The effectiveness of this oxidant was based on an evaluation of

groundwater gquality data collected before and after the permanganate additions.

5.1 Northern Plume

Under non-pumping conditions, the northern VOC plume occurs in the overburden and bedrock
aquifers and discharges into the Dennys River. The overburden aquifer is generally dry except
in the southemn portion where the saturated thickness in fine-grained materials increases to
several feet. While the northern extraction system is operating, pumping causes dewatering of
the overburden and depression of the groundwater surface in the fractured bedrock, and effects
capture of the northern plume. The overburden is generally thin and mostly unsaturated while
the extraction system is pumping. During injection-extraction operations, the extent of
saturation in the overburden increases primarily in the southem portion of the plume where the

bedrock surface slopes more steeply toward the Dennys River.

The results of borehole geophysics provided information about rock lithology, and the depth,
orientation and yield of bedrock fractures. This information coupled with the results of drawdown
testing and tracer testing confirmed that water-beanng fractures are interconnected. This
information was important to confirm that wells selected for permanganate addition are
connected to fractures that are in turn connected to the northern VOC plume. Groundwater
sampling results in the northern plume indicated that VOCs (primarily PCE) are higher in the

upper bedrock aquifer than the deeper bedrock aquifer.

Prior to the Phase | treatability study, the highest detected PCE concentration in this plume was
12,000 pg/l in MW-3B. The most contaminated portion of the northern plume occurs in the
vicinity of MW-35B and to a lesser extent MW-34B. These elevated concentrations of PCE in
groundwater are in an area that formerly contained highly contaminated soils and leaking
containers of paints and sclvents that were present prior to the NTCRA. Because the NTCRA
removed contaminated soils and the containers, residual sources of PCE most likely occur in

the upper fractured bedrock.
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The persistence of PCE in the northern plume indicates the presence of PCE residuals and/or
inadequate contact between the oxidizer and the VOC. It is likely that multiple dead-end
fractures exist that were not accessed by the oxidizer. It is hypothesized that dead-end
fractures contain residual PCE that gradually partition to the primary fractures and result in
elevated PCE concentrations. Also, seasonal fluctuations in the groundwater elevations and

groundwater extraction may alter groundwater flow and transport of the oxidizer,

Key factors for the rate of PCE oxidation using permanganate include: initial dose concentration,
temperature, oxidizable matter present, contact time, and pH. The pH is the least likely
influence because the pH in the aquifer is not expected to vary significantly.

Based on Site conditions, the rate of reaction in the bedrock aquifer is expected to be relatively

slow because of;

= low temperatures in the aguifer (less than 50 degrees F or 10 degrees C measured in a

variety of wells},

» |ow contact time because the permanganate may not have been adequately distributed
into the fractured bedrock, and

* low permanganate concentration, if the permanganate had been depleted to satisfy the

aquifer's oxidant demand (other oxidizable organic chemicals or metal ions).

Permanganate applications during Phase | resulted in increased PCE concentrations. The
increase in the concentration gradient between the permanganate and residual PCE, likely
increased the PCE concentration dissolved in groundwater.

Other oxidizable matter (naturally occurring organic matter, reduced metal) is likely present in
the northern plume that exerts a “natural oxidation demand” (NOD). Sufficient quantities of

oxidizers need to be applied that adequately address both the NOD and the dermand of PCE.

The upper fractured bedrock probably contains PCE residuals that will act as continuing sources

of groundwater contamination during precipitation and infiltration events.

RIO31005D 5-2 Tetra Tech NUS, Inc.



T

DRAFT

The rate of PCE oxidation by sodium permanganate is typically controlled by the quantity
(concentration) of permanganate applied, concentration of contaminants present, presence of
other oxidizable matter, temperature, and how well the PCE and permanganate are mixed.
Because of the low transmissivity of some of the fractures, the permanganate may not have
been adequately distributed into the bedrock fractures to allow intimate mixing with PCE. Due
to these factors, residual PCE remains unoxidized in the bedrock unit, despite the multiple

applications of chemical oxidizer.

To address the remaining PCE in the bedrock aquifer, permanganate will need to be distributed
into the top of rock, into the fractures, and into the bedrock matrix to mix intimately with the PCE

to ensure complete oxidation.

In conclusion, PCE, as dissolved phase and as residual quantities of NAPL, is likely present in
the upper bedrock (top of rock, closed-end fractures, and the bedrock matrix) and is a
continuing source of groundwater contamination that needs to be addressed. In-situ oxidation
with sodium permanganate is effective in destroying dissolved PCE in the bedrock aquifer, and
increasing the concentration gradient, thereby increasing the dissolution of PCE from the PCE
NAPL. In addition, the oxidant needs to be effectively delivered into the bedrock fractures to

ensure adequate contact (i.e., residence time, oxidant concentration)} with the PCE .

5.2 Southern Plume

In the southem portion of the Site, groundwater occurs in both the overburden and bedrock
units and discharges into the Dennys River under non-pumping conditions. While the southern
extraction system is operating, pumping causes depression of the groundwater surface which
results in capture of the southem plume. Groundwater sampling results in the southern plume
indicated that VOCs (primarily PCE) are higher in the surficial aquifer than the upper bedrock

aquifer.

The results of borehole geophysics provided information about rock lithology, and the depth,
orientation and yield of bedrock fractures. This information coupled with the results of drawdown
testing confirmed that the surficial aquifer is connected with water-bearing fractures in the

bedrock aquifer, and both aquifers are influenced by pumping the extraction wells.
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Based on the results of the Phase | permanganate addition, PCE concentrations in the southern
plume appeared to have declined considerably since the chemical oxidation treatability study
was conducted. This is based on a review of groundwater analytical data from sampling events
conducted prior to the Phase | addition (June 1999, April/May/June 2000), and subsequent
events (September 2000, December 2000, March/April 2001, June 2001, November 2001) at

common wells.

In conclusion, PCE concentrations have continued to decrease in both the overburden and
bedrock of the southem plume as a result of removal of the contaminant source and addition of
sodium permanganate. Unlike the northem plume, a residual source of PCE does not exist in
the southern plume, as evidenced by the lack of elevated PCE approaching 10,000 ug/L. Low
PCE concentrations (less than 50 ug/L) remain primarily in the overburden aquifer over a large
area. It is estimated that several years of pumping may be required for the aquifer {o reach the

3 ug/L MEG, if permanganate is not added in the future to accelerate aquifer remediation.
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6.0 RECOMMENDATIONS

Based on the resulis of the treatability study, a set of goals for full-scale treatment was

developed:

» enhance delivery and distribution of permanganate in the northem and southern
groundwater plume,

« increase the oxidant mass to be delivered to the plumes,

+ increase the residence/contact time, and

» increase the rate of oxidation within the plumes.

For the northern plume, the recommended technical approach includes the following proposed

items:

¢ install new bedrock wells in the core of the plume to enhance delivery of permanganate
to the residual PCE,

» obtain bedrock samples to assess potential PCE presence in the bedrock matrix,

+ perform additional borehole geophysics to identify water bearing fractures,

= use discrete zone samplers to identify bedrock zones with elevated VOCs,

« perform packer tests to determine oxidant injection pressures in injection wells,

+« nstall a groundwater recirculation and oxidant metering system to maximize the
distribution of permanganate at adequate doses into the bedrock unit, and

+« enhance delivery of oxidant to the top of the bedrock surface through the use of the
direct push application welts.

For the southern plume, the recommended technical approach includes the following proposed
items:

« install a second groundwater recirculation and oxidant metering system to maximize the
distribution of permanganate at adequate doses,

« use the existing array of direct push application wells to distribute permanganate
throughout the overburden aquifer.
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A full-scale in-situ treatment plan was developed and is included in Appendix E of this report.

The plan was provided to EPA and MEDEP in June 2002. Full-scale treatment was initiated
during August 2002,
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TABLE 21
WELL CONSTRUCTION SUMMARY
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

Surveyed Elevation of Elavation of Dapth to Top | Elevation of | Screened (s} or Open Elevation
Well Measuring Measuring Paint Ground Surface of Bedrock Bedrock Hole (o) interval Bottom of Open
Identlfication Peint (feet-NGVD) (feet-NGVD) {feet-bys) (feet-NGVD) {feet-bgs) Interval (=-NGVD)
MW-1B TS (4-in} 204.18 201.60 34 B0 167.00 38 - 53 (8) 148.60
MW-35 TPVC [2-in} 178.14 178.25 - - 35.7.81s) 17D 45
Mw-38 TPVC {2-in) 179.85 177.34 9.00 168.34 133 -233(s) 154.14
MW-45 TPVC {2-in) 177.60 174.84 - - 13- 18 (s} 156.84
MW-48 TPVG (24n) 176.51 17475 15.50 155.25 247 -39.7 {s) 135.05
MVy-55 TPYC {2-in) 182.06 179.86 - - 10-13 (s] 166.86
MW-55 TPVC (2-in) 184.71 182.34 - . 4.5-7 18 175.34
MW-75 TPVC {24n) 160.08 177.79 17.00 160.79 12 -17 s} 160.79
MwW.78 TPYC {2-in) 17B.756 177.84 18 00 159.81 21-117.8 (o) 80.01
MW-8s TPVC (2-in) 169.14 167.30 16.50 150.80 14-16.5 (s) 150.80
MW-88 TS (6-in) 169.35 160.04 2050 148.54 25 7124 (o) 45.04
MW-55 TPVC (2-in) 175.52 174.03 16.50 157.63 14-16.5 (s) 157.53
MW-10S TPVC (2-in} 176.13 174.42 22.00 152.42 18-23 (s) 151,42
MW-10B TS (6-in) 175.64 174.24 20.00 154.24 26.4-120 (o) 54.24
MW-115 . TPVC (2-in) 17070 169.34 26.00 143.34 21-26 (s) 143.34
MW-11B 1S {6-in) 170.63 169.69 29.00 140.69 34-132 {o) 37.69
MW-128 TPVC {2-in) 200.21 109,11 22.00 17711 19-21.5 (s} 177.61
MW-178 TS (6-in) 201.34 20013 22.50 177.63 27.7-138 (o} 62.13
MVY-135 TPVE (2-in) 174.14 171.36 14.00 167.36 11-13.5(s) 157.86
MW-148 TS (B-in} 167.33 185.70 350 182 20 9 4-120 (0} 6570
MW-155 TPVC (2-in) 179.32 178.46 36.00 142.46 26-36 (s} 14246
MwW-15B1 TRVC(1.25in) 180.03 178.97 39.00 139.97 70.5-80.5 (s) 98.47
MW-15B82 TPVC({1.25in) 180.02 175897 3900 139,97 849.5-94.5 (s} 79.47
MW.155 TPVC (2-in) 163,48 182.83 36.00 146,86 2638 (s) 144.88
MVW-16B1 TPWC(T. 25in) 183.89 182.18 3400 144.18 60-75 (s) 107.18
MW-16B3 | TPVC(1.25in) 183 88 182.18 3500 144.18 105-120 {s) 62.18
MW-175 | TPVC (-} 174.34 172.83 18.00 164.83 15-17.5 (5} 155.33
MW-185 TPVC (2-in} 174.82 172.81 18.00 154.81 16-18.5 (5) 154.31
MW-195 TPVC (2-in} 178.46 177.02 11.80 16522 9.3-11.B {5) 165.22
MW-188 TPVC (2-in) 178.17 176.46 18.50 157 96 20-35 {s) 141.46
MwW-205 TPVC (2-in) 180 26 178.56 5.00 172.56 35-6(s) 172.56
MwW.-20B8 TPVC (2-in) 180 66 178.63 5.50 173.13 11-24(s) 157.63
Mw-228 ! TS (B-in) 174.23 172.35 18.00 154.35 25-4%9 (o) 12335
MW-2335 TPVC (2-in) 177.96 176.95 BO0 167 95 3.5-7.51(s) 1558.45
MwW-23M TPVC (2-in) 177 .94 176.19 7.50 168.69 7.5-14.5(s) 161.69
MWW-238 TPVC (2-in) A77.32 175.68 8.00 167.68 16.6 - 32.25 {s) 143.43
MW-248 TPVC (2-in) 181.11 179.06 B.50 170 46 14 - 24 (s) 155.06
MW-255 TPVC (2-in) 177.32 175.74 - - 7.5-17.5(s) 158.24
MWW-258 TPVC (2-ih) 177.49 175.57 18 50 157.07 20 -355 (s} 140.07
MW-268 TRVC (4-im) 172 81 17272 12.00 160 72 45-190 (0} -17.28
MW-27B . TPVC (6-in) 179.83 177.43 5.50 171.93 8- 27 (o} 150.43
MW-28B1_ . TPVC (1.25-in) 182.35 1584.57 5.00 179.57 23-43(s) 141.57
MW26B2 TPVC (1.25-in) 182.42 184.57 5,00 179.57 63 - 78 (s) 106.57
Mw-29B1 TPVC {1.29-im) 182.46 181.03 4.00 177.03 28-39(s) 142.03
MVV-2962 TPVC {1.25-in) i82.46 161.03 4.00 177.03 57 - 77 (s) 104.03
MW-30S | TPVC (24n) 170,94 166.88 26,50 148,38 85.205(s) 148.38
MW-315 TPVC (2-in) 168.15 166.05 15.50 150.55 7.0-15(s) 151.05
MW-325 TPVC (2-in) 171.11 168.00 - - 11.5 - 17.5 (s) 151.50
MW-335 TPVC (2-in) 171.66 169 51 - - 11.5-17.5(s) 152.01
MW-34B1 TPVC (1.25-in) 181.06 179.38 7.00 172.38 6-21(s) 158.38
Mw34B2 TPVC (1.25-in) 151.06 179.38 7.00 172.38 51 - 66 (s) 113.38
MW-358 TMC 180.30 179.04 7125 171.78 7 - 67 (s) 112.04
MVY-3601 TEVC [1.25-in} 16499 167.78 7.60 160.18 28-43(s) 124.78
MW35B2 TPVC {1.25-in} 170.07 167.78 7.60 160.18 128 - 143 {s) 24.78
MW-3781 TRVC {1.25-in} 178.26 176.60 23.50 153.10 45 - B5 (a) 111.60
Mw-37832 TPVC {1.25in) 1718.26 1756.60 23.50 153.10 74-92.2 (s) 24.40
MW-3758 TPVC [2-in) 178.83 176.73 24.00 152.73 22-35.3 (s} 141.43
MW-388 TS {6-in) 180.61 188.88 29.70 159.19 12 - 30 (0} 158.89
MW-358 TMC 177.11 174.29 15.00 159.29 10 - 215 {s) -40.71
MwV-40B T™MC 177.18 175.78 21.30 154.48 14-219 (s} 4322
MW-41B1 TPVC (1.25-in) 176.63 176.25 500 167 25 100 - 115 (s) 61.25
Mw-4182 TPVC (1.254im) 176 67 176.25 5.00 167.25 160 - 175 (s) 126
MW 425 TPVC (24n) 179.58 176.51 - - 11-16{s) 160 51
MW-42B1 TRVC (1.25-in) 178.13 176.63 24 50 15213 20-35(s) 141.63
MW-4282 TPVC {1.25-in} 178.17 176.63 24.50 152.13 105 - 120 {s) 56.63
MWw4258 TPVC (2-in) 179.27 177.06 — - 40-7.5(s) 169 56
MWW-435 TPWC (2-in) 180.28 177.21 -- - 12.5-17.5(s) 159.71
MwW-43B1 TPVC {1.25-in) 176.22 177.22 22.00 15522 100 - 115 {s) 52.22
MwW-4382 TPV (1.25-in) 175.26 177.22 22.00 156 22 150 - 165 {s) 12.22
MW-445 TPVC (2-in) 177.63 175.68 - . 9-14 (s} 161.68
MwW-4458 TPVC (2-in) | 170.26 175.91 - 3.0-6.0 (s) 169.91
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TABLE 21 (CONT'D)
WELL CONSTRUCTION SUMMARY

DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS GOMPANY SITE
MEDDYBEMPS, MAINE

PAGE 2 OF 2
Surveyed Elevation of Elevation of Depth to Tep | Elevation of | Screened (5) or Open Elevation
Wel! Measuring Measuring Point | Ground Surface of Bedrock Bedrock Hole (6) interval Botton of Open
Identification Point ({feet-NGVD) (feet-NGVD) {feet-bgs) (feet-NGVD) {feet-bgs) Interval (N-NGVD)
MW-455 TPVC (2-in) 178.85 17588 - -- 13.5-18.5 (g) 157.49
MW-465 TPVC {2-n} 178.69 175.64 - . 16.5 - 21.5 () 154,14
MW-48S TPVC (0.75-in) 163.57 | 161.60 -- - 6-8{s) 153.60
MwW-49s TPVLC (0.75-in} 154,23 | 162 60 - - 13-15(s) 147.60
MW-50S TS (2-in) 169 95 | 167.90 -- - 14 - 16 {s) 151.90
RwW-1 TPVC (B-in) 179.06 ! 17802 400 174.02 12 - 30 (0} 148.02
RW-2 TMC 177 54 | 177.01 5.00 172.01 45.249.5 (s) 147.51
RwW-3 TMC 177.52 176.92 450 172.42 §-43.5 (s) 133.42
Rvy-4 TMC 177.82 177.04 11.00 166.04 7-345 (s) 147 54
RW-5 TPVG (6-in) 177.00 176.30 9,50 166.80 12 - 45 (0) 131.30
RW-7B4 TPVC {4.25-in} 17676 175.97 23.00 152 .97 25 - 55 (s) 120.97
RW-782 TEVC (1.25-in) 171676 17597 23.00 152.97 71-101 (s} 74.97
RW-8 TMC 177 51 176.45 16,50 159,95 115 - 217 (s) -40.55
RVY-3 TMC 177.28 175.81 17.50 ! 168,34 125-27.51s)_ 148.24
RW-10 T™MC 17738 | 175.78 j 23.00 152 78 18- 33 (s) 142.78
RW-11 TMC 177 48 i 176 11 \ 28.00 148,11 23-38(s) 138.11
RWSE-1 T™MC 168.02 167.32 18,00 14832 15 - 55 {s) 142,32
RWS-2 TPVC (4-in) 17185 17001 19,50 150 51 15 - 78 {s) ai.01
RWS3 T™MC 169 40 16819 19.50 148 69 15 - 55 (s) 113.18
RWS-4 TEVC (4-in) 17128 168 57 19.00 149 57 15-55¢(s) 113.57
RWS-5 TMC 165,16 167.35 I 1850 148 85 16 - 66 (s) 101.35
RWS-6 TMC 168.03 : 167 23 15.50 151,73 14- 111 (s) 56.23
RWS-7 TMC 172.10 [ 171.42 2300 148 42 26.5-51.5 (s) 119.92
RWS-8 TPVC {4-in} 174 29 i 17212 18.52 153 20 992 - 2497 {s) 147.20
IN-1B1 TPVC (1.25-in} 180 34 178.64 11.00 167.64 15 - 30 {s) 148 64
IN-182 TPVC {1.25-in) +80.36 i 17866 11.00 167.66 B1-56(s) 92.66
IN-2B1 TPVC {1.25-in} 18054 | 178.94 10,50 168 .44 12 - 22 [s) 156 94
IN-2B2 TPV {1.25-in) 180.57 | 178.97 1050 168.47 100 - 110 ¢{s) 68,97
18-15 TPVC (2-in) 166.32 | 163.97 - - 7.0-13.0(8) 150.67
15-1B TS (6-in) 16507 | 163.97 16.00 147 .97 171 -115(s) 48 97
1525 TPVC {2-in) 17192 ! 159.13 - - 10.0 - 20.0 {s) 149.13
15-2B TS (B-in) 170.40 | 169.40 23.00 146.40 25 - 130 (o) 36.40
IW-1B TS (6-1m) 183.39 162.89 9.00 173 89 10- 113 (0) 69 89
iw-28 TS (6-in} 184 22 183.12 13.00 17012 15 - 118 (o) 65,12
IW-38 TS {B-in) 181,85 181.45 8.00 173 45 9.5-108 (o) 7345
IWAB TS [6-in) 181.09 ! 179.99 500 17492 | 7.5-108{0) 71.99
1G-18 TPVC (2-in) 180 01 177.70 -- - : 40-80(s) 171.70
1G-1D TPVC {2-in) 180.03 177.60 - - | 10.0-20.0(s) _ 157.60
1G-28 TPVE (2-in) 180,88 17870 - - 40-60(s) 17270
1G-2D TPV [2-in) 184,15 178.70 - - 10.0-20.0(s) 158.70
VAN WART TS {6-in} 17313 17178 20.00 142.78 39 - 142{0) 20.78
SMITH 18 (G-} 17455 17335 — - 30 - 421 {a)
Notes:

1. Monitoring wells destioyed dunng NTCRA site work 1999 MW-7, and G-1 through G-&.

Abbrevlations:
TPVC means top of PVC well casing {tasing diameter in parentheses).
TS means top of steel casing (casing diameter i1 parentheses).
'- means no data
bgs means below ground surface.
BMP means below measuring paint
TMC meana top of manhals cover (Survey point is v-natch in manhole cover],

RIO31005D Tetra Tech NUS, inc.
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TABLE 2-2
DIRECT PUSH WELL CONSTRUCTION SUMMARY

DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEODYBEMPS, MAINE

Northern Plume

Southern Plume

Screened Interval

Southern Plume

Screened Interval

RI0O31005D

Direct Push Well | Screened Interval Top Direct Push Well | Top and Bottom Direct Push Well Top and Bottom
Identification and Bottom (feet-bgﬂ_ Identification (feet-bgs) Identification {feet-bgs)

N 1-6 4.5 6.5 2] 1-7 15.5 17.5 S 10-2 18.5 205
N 1-7 3.8 5.8 5 2-4 11.7 13.7 S 10-3 15.5 17.5
N 1-8 2.8 48 5 2-5 11.4 13.4 5 10-5 10.2 12.2
N 1-8 57 7.7 ] 2-6 16.4 18.4 5 1011-23 17.5 19.5
N 1-10 3.8 5.8 8 2-7 14.8 16.8 S 1011-45 10.5 12.5
N 1-1CA 3 5 5 2-8 18.9 20.9 S 11-2 18.1 20.1
N 1411 54 7.4 S 23-67 15.5 17.5 5 11-3 17.8 19.8
N 12-89 4.8 6.6 S 23-78 16.4 18.4 5 1112-45 14 16
N 2-4 6.7 8.7 5 3-3 15.6 17.6 ] 121 17.5 19.5
N 2-5 7.15 9.15 5 3-4 13.7 15.7 ] 12-2 17.6 16.6
N 2-6 5 7 5 3-5 14.4 16.4 2] 12-3 18 20
N 2-7 4 ] 3 3-6 14.5 16.5 S 12-4 14.1 16.1
N 2-8 3.7 57 5 37 14.5 16.5 s 1213-34 15.5 17.5
N 2-5 4.8 6.8 S 34-62 16.8 18.8 5 131 15.7 17.7
N 2-1D 719 9.1 5 34-78 14 16 s 13-2 17.6 18.6
N 2-11 9 11 8 34-89 4.5 6.5 S 13-3 17.7 19.7
N 3-2 12 14 S 34-910 7.5 8.5

N 3-3 8.5 11.5 S 4-3 17.7 19.7

N 3-4 8.2 10.2 5 44 14.5 16.9

N 3-6 3.3 53 S 4-5 13.3 153

N 3-7 3 5 8 4-6 14.8 16.8

N 3-8 55 7.5 5 4-7 14.1 16.1

N 3-89 4.5 8.5 5 4-8 15.3 17.3

N 3-10 8 10 5 45-34 12.5 14.5

N 311 45 6.5 5 45-56 16.5 18.5

N 3-12 4.8 6.8 S 45-78 15.4 17.4

N 4-1 12.5 14.5 3 5-4 17.2 18.2

N 4-2 i1.2 13.2 S 55 13.5 15.5

N 4-3 9.4 11.4 5 96 14.7 16.7

N 4-5 8.5 10.5 S 5-7 14.7 16.7

N 4-8 9.2 1.2 5 5-8 16 18

N 4-8 25 4.5 3 6-1 13 15

N 4-10 8.4 1.4 S 6-6 134 15.4

N 4-11 -] 10 S 6-7 14.5 16.5

N 4-12 5.3 73 5 6-8 1.5 13.5

N 4-13 4.5 6.5 5 6-8 12 14

N 5-2 12.1 14.1 s 7-1 15.1 17.1
N 53 a.1 11.1 L] 7-2 18.1 21.1

N 94 5.9 11.9 5 3-1 17.7 19.7

N 5-5 7.4 9.4 s 8-3 19.5 215

N 5-6 8 10 S 8-4 16 18

N 57 3.9 59 S 89-23 18.1 201

N S8 6.75 8.78 ] S-1 17.7 19.7

N 8-10 8.3 10.3 1] 9.2 18.5 205

N 5-10 19.5 21.5 S 9-3 18.5 20.5

N 5-11 54 7.4 8 94 17.1 19.4
N 5-12 3 5 8 9-5 155 17.5 Notes:
N 5-13 4.9 6.9 5] 910-23 18 20 1) bgs means below ground surface.

Tetra Tech NUS, inc,




TABLE 2-3
PHASE | PILOT STUDY FIELD ACTIVITIES- NORTHERN VOC PLLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

Week 1 — July 16 — 22, 2000

July 17" — Baseline field parameters measured in selected wells.

July 18" — Finished baseline parameters. Sodium permanganate (NaMnQ4) added to MW-
34B and MW-35B1.

July 19" - NaMnO4 observed in MW-20B, a shallow bedrock wells approximately 6 feet
south of MW-3581. ‘

July 20" — NaMnO4 added to IN-1B and IN-2B. NaMnOQ4 remaining in MW-20B. Other
moenitoring wells are clear.

July 218 - NaMnO4 remaining in MW-20B. Other monitoring wells are clear.

July 22™ ~ NaMnO4 remaining in MW-20B. Other monitoring wells are clear.

Week 2 — July 23 — 29, 2000

July 23™ - No significant changes. NaMnO4 remaining in MW-20B. Other monitoring wells
are clear.

July 24" - MW-20B — color changed to brownish-orange. Other monitering wells are clear.
July 25™ — MW-20B - color changed to less intense purple. Other monitoring wells are clear.
July 26" - MW-20B changed to brownish-orange. Other monitoring wells are clear.

July 27" — IN-1B changed from purple to orange-brown.

July 28™ - MW-20B changed to clear. IN-1B changed from orange-brown to purple. IN-2B -
purple is fading. Other monitoring wells are clear.

Week 3 — July 30 — August 5, 2000

No significant changes in extent of puple NaMnO4 based on observations at monitoring
wells during this week.

Aug. 2™ - Liquid sample collected from northem frac tank for analysis of NaMnO4.
Groundwater levels measured in selected well throughout northern piume. Checked
packers. MW-35B (0 psi), MW-36B (210 psi}, MW-39B (205 psi), MW-40B (80 psi). MW-358
packer reinflated.

Aug. 37 - Groundwater levels measured in selected well throughout northem plume.
Spectrophotometer results from Carus Chemical Company indicated 30 mg/L NaMnO4
residual.

RIG310050 Tetra Tech NUS, Inc.
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TABL.E 2-3 (CONT.)

PHASE | PILOT STUDY FIELD ACTIVITIES~ NORTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
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Week 4 — August 6 — 12, 2000

Aug. 7™ — No significant changes. Recirculation Plan Developed and distributed.

Aug. 8" — Started adding to MW-20S, MW-28B and MW-29B. Addition discontinued
overnight to avoid potential overtopping.

Aug. 9™ —Started adding water from southem frac tank (30 mg/L NaMnO4) to MW-20S (1.5
gpm), MW-28B (1 gpm) and MW-29B (0.25 gpm). At 5 PM, flow rates reduced at MW-208
(0.75 gpm) to prevent potential overtopping overnight.

Aug. 10" — Flow stopped overnight in MW-20S and MW-29B. Flow continuous in MW-28B
(1 gpm). At noon, flow rates adjusted slightly with MW-20S (1 gpm), MW-28B (1 gpm) and
MW-29B (0.25 gpm). Set up temporary 2-carbon drum treatment system to treat water in
northern frac tank and discharge treated water to infiltration gallery. Temporary system on.
Effluent clear.

Aug. 11" — No significant changes in field parameters. At noon, turned off addition to MW-
208, MW-28B and MW-28B over weekend to avoid potential overtopping. Tumed off
temporary treatment system.

Week 5 — August 13 =18, 2000

Aug. 14" — Started temporary treatment system. Effluent clear. Run overnight.

Aug. 15™ — No significant changes in field parameters.

Aug. 18" — Started pumping RW-2 (0.5 gpm), RW-3 (1 gpm), and RW-4 (1.5 gpm) into
northern frac tanks.

Aug. 17" — Added remaining 30 mg/L. NaMnO4 water in southem frac tank into wells MW-3S
(20 gal), MW-3B (20 gal), and MW-24B (45 gal). Water from northern frac tank overnight
through temporary treatment system.

Aug. 18" —~Continued pumping RW-2 (0.5 gpm), RW-3 {1 gpm) and RW-4 (1.5 gpm) into
northern frac tank. Groundwater levels and field parameters measured.

Week 6 — August 20 - 26, 2000

Aug. 21 = Continued pumping of RW-2, 3 and 4.
Aug. 22 — RW-2, 3 and 4 turned off. Approximately 30 gal of NaMnO4 laden groundwater
pumped from RW-3 and added to MW-34B. Approximately 30 gal of groundwater
containing NaMnO4 pumped from RW-4 and added to IN-2B.

Aug. 23 - Approximately 66 gallons of NaMnO4 laden groundwater pumped from RW-3 and
added to MW-34B. Approximately 66 gallons of groundwater containing NaMnQO4 pumped
from RW-4 and added to IN-2B. RWS-6 turned off and RWS-5 turned on.
Aug. 24 —Groundwater containing NaMnO4 from RW-3 and RW-4 was added to MW-34B
(90 gallons), and IN-2B (150 gallons), respectively.

Nitrogen tank regulators indicated no air pressure in bladders in wells MW-35B and MW-
39B.

RI031005D Tetra Tech NUS, Inc.



TABLE 2-3 (CONT.)
PHASE | PILOT STUDY FIELD ACTIVITIES— NORTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE
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Aug. 25 —RW-4 turned on at 3 PM (3.5 gpm) and left on over weekend. Temporary carbon
treatment of northern frac tank left on over weekend. Replaced nitrogen tank at MW-35B
and inflated bladder to 200 psi.

Week 7 — August 27 — September 2, 2000

Aug. 29" — RW-4 pumping continues through week. MW-34B contained pink NaMnO4
water and IN-2B contained dark pink. One nitrogen tank delivered and inflated packer at
MW-35B. IN-1B groundwater was clear.

Aug. 30" — Started pumping purple water from IN-2B to frac tank. (75 gallons removed when
water turned from purpie to brownish-orange). Temporary carbon treatment left on.
Northem frac tank essentially empty. Purged 1 casing volume (approx. 100 galions) of
purple water from MW-34B. Stopped purging when color changed from dark pink to light
pink. MW-24B is pink.

Aug. 31" -MW-34B recharging. Northem frac tank connected to temporary two-carbon
drum treatment system and discharging to infiltration gallery. Effluent remains clear. Three
nitrogen tanks delivered and hooked up to MW-35B (losing 200 psi/day), MW-39B, and MwW-
40B.

Sept. 1% — RW-4 pumping since Aug. 25" (3-3.5 gpm est.) to try to promote migration of
purple water in IN-2B to RW-4. Groundwater is pink in MW-24B, MW-34B and iN-2B. No
other wells show NaMnO4. MW-34B recharged ovemight and color changed from dark
purple to pink. At end of day, RW-4 (3.5 gpm) tumed off and temporary treatment system
left on to treat 2.5 gpm from RWS-5 over the weekend.

Week 8 — September 5 — 9, 2000

Sept. 6™ Post Phase | sampling started. Recovery wells and addition wells remain off.
Temporary treatment system remained on during the weekend. MW-3581 and B2 sampied
before noon. MW-35B packer at 200 psi, tank at 1250 psi. Nitrogen leak at valve
connection repaired.

R1031005D Tetra Tech NUS, inc.



TABLE 2-4
PHASE 1l PILOT STUDY FIELD ACTIVITIES—- NORTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

Week 1 - April 30 - May 6, 2001

April 30" — TINUS held Field Orientation Meeting with IT and Yarmouth Drilling. Yarmouth
begins drilling direct push wells (application/monitoring points). IT performs application test
with water only in the N1 row. All sodium permanganate (NaMnO,) solution will be added
into the aquifer under (approximately 30-40 psi). The concentration range of NaMnO,4 will be
1% to 20% After the NaMnQ,is added, water will be added under pressure into the aquifer
to help disperse the NaMnQ,. Application test is completed successfully. Baseline field
parameters are measured in selected wells. Water from the recovery wells is being pumped
into north frac tank. From the north frac tank the water is being pumped into a filter, to
remove suspended solids, then into two carbon units in series, and then into wells IVW-1B,
IW-2B, IW-3B and |W-4B were it was added into the bedrock aquifer.

May 1* - Finished baseiine round for field parameters. NaMnO, solution followed by water is
added to N1-8, N1-8, and N1-10.

May 2™ - Monitored wells down gradient to the injection points from the previous day. No
significant changes in field parameters or_color were observed. NaMnQ, solution followed by
water is added to N1-6, N1-7, N1-11, and N2-4.

May 3™ — Monitored wells down gradient to the previous injection points. No significant
changes in field parameters or color observed. NaMnQ, solution followed by water is added
to N2-6 through N2-11. Monitored wells down gradient to row N2. No significant changes in
field parameters or color ohserved. NaMnQO, solution followed by water is added to N3-7
through N3-12.

May 4™ — Repeated monitoring of same baseline wells. No_significant changes_in field
parameters or color observed.

May 5™ Monitored injection points down gradient to the last injection points. No_significant
changes in field parameters or color were observed.

Week 2 - May 07 - May 13, 2001

May 7" - Liyang Chu and Ed Hathaway onsite. NaMnQ, solution followed by water is added
to N3-6 and N3-7.

May 8" - Liyang Chu and Ed Hathaway onsite. NaMnQO, solution followed by water is added
to N3-3 through N3-5, and N4-8 through N4-13.

May 9™ NaMnQ, solution followed by water was added to N4-1 through N4-3. Monitored
injection points down gradient to the last injection peints. No_significant changes in field
parameters or color observed. NaMnQ, solution and water is added to N4-9, N4-13, and N5-
11 through N5-13. Monitored recovery well manifold for purple — purple observed. However
with no isolation valves it could not be determined which well(s) specifically was pumping
NaMnO, Monitored the following wells for color: MW-3B (dark purple), MW-23S (clear),
MW-23M (clear), MW-30 (clear), MW-41B (clear), MW-44B (clear), and MW-43B (clear).
May 10™ - Instalied sample ports at extraction wells. RW-2 was noted to be pumping light
pink. NaMnO, was added to wells N5-6 and N5-5. Stopped NaMnO, addition to adjust pump
depths. What are the adjusted depths? and monitored midpeints in the direct push wells, 10

RI031005D Tetra Tech NUS, Ine.



TABLE 2-4 (CONT.)

PHASE |l PILOT STUDY FIELD ACTIVITIES— NORTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
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of 15 midpoints were dry. Of the remaining 5 midpoints no_significant changes in field
parameters or color were ghserved. NaMnQO, solution added to N5&-1 through N5-4.
Monitored the following wells for color: MW-20B, MW-28B1, MW-28B2, MW-28B1, MW-
29B2, MW-34B1, MW-34B2, MW-35B, MW-36B1, MW36B2, IN-1B1, IN-1B2, IN-2B1, and
IN-2B2. MW-3B still is dark purple in color.

Week 3 - May 14 - May 20, 2001

o May 14" - |T added diluted solution of NaMnQyinto the northem plume.

o May 15™ — IT continues to inject diluted solution of NaMnQ, into the northem plume, then
begins to monitor field parameters in the following wells: N34-89, N34-910A RW-3, RW-4,
RW.-8, MW23B, and RW5.

« May 168" — Monitored for field parameters in the following wells: MW23B, N34-89 N34-
810A, RW-3, RW-4, RW-5, and RW-8. NaMnQ, followed by water added to the following
wells: N12-67, N12-78, N12-89, N12-910, N23-45, N23-56, N23-67, N23-78, N23-89, N23-
910, N23-1011, and N23-1112. Also checked recovery wells for color. RW-11 was pink in
color. Monitored the following wells for field parameters: IN1-B1, MW-23B, MW29-B1,
MW28-B2, MW-39B, N34-87, N34-1011, RW-3, RW-4, RW-5 RW-8, and RW-9. Yarmmouth
finishes driliing today.

» May 17" — IT monitors field parameters in the following wells: IN1-B1, MW23-B, MW29-B1,
MW29-B2, MW-39B, RW-3, RW-4, RW-5, RW-8, RW-9, N34-87, and N34-1011. NaMnQ,
and water added to midpoeints of rows 3 and 4.

Week 4 - May 21 - May 27, 2001

« May 21°- Monitor recovery wells for color - no color ocbserved.

» May 22" -Perform water level round in all northern plume wells and monitor field parameters
in all baseline wells, including all recovery wells and some mid points. No purple observed in
recovery wells.

» May 23™ - 23 points were injected (flushed) with water today in rows N1and N2. Also check
for color in recovering wells - no color observed in recovery wells.

¢ May 24™ — N1, N2, N3, N4 row all flushed with water. Monitor field parameters and color in
recovery wells. No color observed in recovery wells.

e May 25" — Monitor recovery wells for color, no color observed in recovery wells.

RI031005D Tetra Tech NUS, Inc.
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TABLE 2-5
PHASE | PILOT TEST STUDY - SODIUM PERMANGANATE APPLICATION SUMMARY NORTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

NaMnO4 Added NaMnO4
Date Well ID (gal) (%)
First Addition
07/18/00 MW-34B 2 20
07/18/00 MW-35B1 2 20
07/20/00 IN-1B 2 20
Q7/20/00 IN-2B 2 20
Second Addition
Sep-00 MW-34B 0.5 20
MW-35B 4 20
IN-1B 1 20
IN-2B 0.5 20
MW-20B 3 20
Third Addition
Jan-01 MW-34B1 6 40
MW-35B1 8.5 40
MW-35B2 8.5 40
IN-1B 4 40
IN-2B 4 40
MW-20B 4 40

Ay,

Tetra Tech NUS, Inc.
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PHASE Il PILOT TEST STUDY SODIUM PERMANGANATE APPLICATION SUMMARY NORTHERN VOC PLUME

RID31005D

DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPE, MAINE

NaMnO4 Added NaMnO4 Water Added
Date Well ID {gal) (%) (gal)
5/1/2001 N1-9 16 20 16
5172001 N1-8 16 20 16
51142001 N1-10 8 20 18
5/2/2001 N1-7 16 20 16
5/2/2001 N1-6 16 20 16
51212001 N2-4 35 20 0
5212001 N1-11 3 20 o]
5/3/2001 NZ-11 16 20 4
5/3/2001 N2-10 20 20 20
5/3/2001 NZ-9 16 20 16
5/3/2001 N2-8 16 20 16
5/3/2001 NZ-7 16 20 16
5/3/2001 N2-6 16 20 16
5/4/2001 N3-12 18 20 16
5/4{2001 N3-11 28 20 28
51412001 N3-10 40 20 40
5/4/2001 N3-9 28 20 28
5/4/2001 N3-8 28 20 28
51412001 N3-7 15 20 0
51772001 N3-7 5 20 4
577/2001 N3-6 16 20 16
51812001 N3-5 16 20 16
5/8/2001 N3-4 16 20 16
5/8/2001 N3-3 18 20 16
5/8/2001 N4-13 2 20 0
5/8/2001 N4-12 18 20 14
5/8/2001 N4-11 28 20 28
5/8/2001 N4-10 40 20 40
5/8/2001 N4-9 40 20 0
5/8/20H1 N4-8 28 20 28
5/9/2001 N4-3 16 20 16
5/8/2001 Nd-7 16 20 16
5/5/2001 N4-1 16 20 16
5/9/2001 N5-12 16 20 a
5/9/2001 NS5-11 28 20 28
5/5/2001 N4-9 3] 20 14
5192001 N5-13 16 20 16
5/10/2001 N5-6 14 10 0
5/10/2001 N55 14 10 0
5/10/2001 N5-4 14 10 i
5/10/2001 N5-3 15 10 0
5/10/2001 N5-2 16 10 0
5/10/2001 N5-1 16 10 0
5/16/2001 N12-67 0 1 20
5/16/2001 N12-78 0 1 20
5/16/2001 N12-89 20 1 20
5/16/2001 N12-910 0 1 20
5/16/2001 N23-1112 25 1 25
5/16/2001 NZ3-1011 25 1 25
5/16/2001 NZ23-910 25 1 25
5/16/2001 N23-89 10 1 0
5/16/2001 N23-78 25 1 25
511612001 N23-67 ") 1 0
5/16/2001 N23-56 0 1 0
5/16/2001 N23-45 25 1 25

Tetra Tech NUS, Inc.



TABLE 2-7
PHASE | PILOT STUDY FIELD ACTIVITIES~ SOUTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

Week 1 — July 16 to July 22, 2000

July 17" — Packer in MW-8B deflated from 30 PSI to O psi for Pilot Test. Baseline
field parameters measured in selected wells. Setup discharge lines from RWS-3, 5, 6
to southem frac tank.

July 18™ - Finished baseline field parameters. Sodium permanganate (NaMnO4)
added to overburden wells MW-8S, MW-33S and 1S-2S, bedrock wells MW-8B and
IS-2B, and in recovery well RWS-6.

July 19" - NaMnO4 observed in RWS-5, a recovery well screened across hoth the
overburden and bedrock and located approximately 15 feet downgradient of M-
33s.

July 20™ — NaMnQ4 observed in IS-1B. Started pumping RWS-5.

July 21® - RWS-5 pump shut down ovemight. Restarted RWS-5 (2 gpm) and
discharge into the southern frac tank. No other significant changes in color.

July 22" — |1S-1B - slight decrease in purple. Other monitoring wells are clear.
Continued pumping RWS-5 (2 gpm) to southem frac tank.

Week 2 — July 23 to July 29, 2000 —

July 23" — Continued pumping RWS-5 (2 gpm).

July 24" — Continued pumping RWS-5 (2 gpm). RWS-5 shows decreased intensity of
purple. Started pumping RWS-3 (2.5 gpm) to southem frac tank. Water from
southem frac tank added to 1S-2S (2.5 — 3 gpm). Started addition to MW-338.
Addition reduced at 1S-23 (1.8 gpm). Purple NaMnO4 not observed in other wells.
Ceased pumping RWS-3 and ceased addition overnight at both IS-28 and MW-33S
to avoid potential overtopping of addition wells.

July 25" — Continued pumping of RWS-3 and RWS-5. Started addition to MW-18S
from RWS-5. RWS-6 added at noon and pumped overnight. Continued addition to
IS-2S and MW-338S. Slight increase in purple at |S-1B. Stopped pumping of RWS-5
at 6:30 PM to conserve storage capacity.

July 26" ~Continued pumping RWS-6 (2 gpm) into southern frac tank. Continued
addition to MW-18S (1.5 gpm) from RWS-5. |S-1B remains purple.

July 27" — Continued addition to MW-18S (2-3 gpm) from RWS-5. Connected 1-in.
diameter pipe between main discharge line (at RWS-7 manhole) to northemn frac
tank. Discharging 0.5 gpm to northern frac tank.

July 28" — Continued pumping RWS-5 (3 gpm), addition to MW-18S (2.5 gpm) and
addition to northern frac tank (0.5 gpm).

RIO31005D Tetra Tech NUS, Inc.
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Week 3 — July 30 to August 5, 2000

July 30" to Aug. 1* - Continued pumping RWS-5 (3-3.5 gpm), addition at MW-18S
(3 gpm), and remainder to northern frac tank. Color of addition water is light pink.
I1S-1B groundwater is fainter. NaMnO4 not observed in other wells.

Aug. 2" - Liquid sample collected from southern frac tank for analysis of NaMnO4.
Aug. 3™ - Continued pumping RWS-5 (2 gpm est.). Spectrophotometer results from
Carus Chemical Company indicated 3.4 mg/L NaMnO4 residual.

Week 4 — August 6 — 12, 2000

Aug. 7" — RWS-5 pumping (2 gpm). Recirculation Pian Developed and distributed.
Aug. 8" — Add two additional sump pumps to southem frac tank and connect one to
main discharge line (at RWS-3 manhole) and the other connected to MW-395
(2 gpm). Pump through to northern frac tank. Adding to MW-83S (2 gpm) during the
day but stopped ovemight to avoid potential overtopping.

Aug. 9" —11"™ -Continued pumping RWS-5 (2 gpm) and adding to both MW-9S
(1 gpm) and MW-18S (2 gpm).

Week 5 — Aug 13 -18, 2000

Aug. 14™ — Continued pumping RWS-5 (2 gpm) and adding to both MW-9S (1 gpm)
and MW-18S (2 gpm).

Aug. 15" — Continued pumping RWS-5 (2 gpm) and adding to both MW-9S (1 gpm)
and MW-18S (2 gpm). Started adding to MW-22B (1 gpm) from southemn frac tank.
Aug. 16™ — Continued pumping RWS-5 (2 gpm) and adding to MW-9S (1 gpm), MW-
18S (2 gpm), and MW-22B (1 gpm). Started adding to MW-258 (1 gpm) from tie into
line at MW-18S (frac tank mixed with water pumped from RWS-5).

Aug. 17" — Continued pumping RWS-5 (2 gpm) and adding to MW-9S (1 gpm), MW-
18S (2 gpm), MW-22B (1 gpm) and MW-25S (1 gpm). Started pumping RWS-3 and
RWS-6 (6 gpm combined) and stopped pumping RWS-5. Southemn frac tank
emptied at noon which ended addition at both MW-8S and MW-22B. Water in RWS-
3 is light pink.

Aug. 18™ —Continued pumping RWS-6 (3 gpm) to southern frac tank. Groundwater
light pink in RWS-6 and clear in RWS-3.  Stopped pumping RWS-3. Stopped
addition to upgradient wells (MW-185 and MW-25S). Groundwater levels and field
parameters measured before addition terminated.

Week 6 — August 20 - 26

Aug. 21 — Continued pumping RWS-6.
Aug. 22 —Added approx. 2 well columns to MW-8S from RWS-6. Added 2 well
column to IS-2B from RWS-6.

RIO31005D Tetra Tech NUS, Inc.



TABLE 2-7 (cont.)
PHASE | PILOT STUDY FIELD ACTIVITIES— SOUTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

PAGE 3 OF 3

Aug. 23 - IS-1B (downgradient of extraction wells) clear for first time since addition
was initiated in upgradient wells (July 18"). Started pumping RWS-5 (2-3 gpm) and
stopped RWS-6.

Aug. 24 — NaMnO4 laden groundwater added to MW-8S (1 water col}, and |S-2B
{1 water col).

Aug. 25 — Continued pumping RWS-5 (2-3 gpm} and through weekend. Temporary
carbon treatment of northern frac tank continued operation through weekend.

Week 7 — August 27 — September 2, 2000

Aug. 29" — Continued pumping RWS-5 (2-3 gpm). Objective to purge residual
NaMnO4 from addition wells that contain purple NaMnQ4 to allow time for wells to
equilibrate with the groundwater system. Started purging MW-8S and IS-2B.

Aug. 30™ — Continued pumping RWS-5 (2-3 gpm). Purged 200 gallons of water from
IS-2B to frac tank. 1S-1B and MW-8S are pink. 1S-2B and RWS-5 are purple.

Aug. 31%' — Groundwater in 1S-2B changed color from dark pink to bright pink. I1S-1B
and MW-8S are light pink.

Sept. 1% — No significant changes in color. RWS-5 pumping (2.5 gpm) continued over
weekend to northem frac tank. Temporary treatment system that discharges to the
interceptor trench left on. Effluent clear. Southern frac tank sump pumps turned off
over weekend.

Week 8 — September 5 -9, 2000

Sept. 6™ Post Phase | sampling started. Pumping RWS-5 (3 gpm) to northern frac
tank, which is then treated and discharged to the infiltration gallery

RIO31005D Tetra Tech NUS, Inc.
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TABLE 2-3
PHASE | PILOT TEST STUDY SODIUM PERMANGANATE APPLICATION SUMMARY
SOUTHERN VOC PLUME
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

NaMnO4 Added NamnO4 |l
Date Well ID (gal) (%)
First Addition
07/18/00 MW-8S 6 20
07/18/00 MW-33S 6 20
07/18/00 IS-25 6 20
07/18/00 IS-28 6 20
07/18/00 MW-8B 6 20
07/18/00 RWS-5 6 20

Tetra Tech NUS, Inc.



TABLE 2-1
BOREHOLE GEOPHYSICAL LOGGING SUMMARY
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
Total JLepth of] Depthto Gamma Log
Depth | Casing | Groundwater | Caliper Lag (>15 cps) Acaystical Teteviewer Log
(feet. | (feet- Depth {feet-| Depth {feet- Fracture Dig
Well 1D btoc) btae) {feet-bioc) btac) btoc) Flowmneter Log Numbers Dip Direction Strike Comments
NORTHERN PLUME AREA
Mw.348 72 13 9 12-17 ? 1 Low W 5
17-20 | enters &3 MOD W 5E Mast transmissive fractures at 12-17 ft and 60-62 ft. Upflow
37-40 exits 19820 LOW SE NE under ambient and pumping (RW-2, -3, -4) conditions.
R 50-55 | 53-57 exits 33 & 35 Low NW SW Uphow to shallow fractures increased when RW-2, -3, -4
. _ 324834 LOW NE MYV were operating. Most of the increase in upflow from 60-62 ft
_ 60-62 enters 40 LOW NE W occurred within 90 minutes of activation of RW-2, -3, -4.
65 .70 —
MW-358 106/66) 9 8 85 ~_exis - - - -
13 anters 1 MOD NE NW
15 2 HIGH W 3 When barehale open to 106 f, most upfiow entered at 8.5
20-21 enters 5 MOD NE [ f, 13 f, 15 f1 and 20-21 ft and exited through fractures
- . 60-64 below 90 f, principally through a fracture at 106 ft.
70-73 Operation of RW-2, -3, -4 decreased head and downflow in
. 85-BB B borehole. Grouted borehote to 66 ., and installed 4-inch
. . . 98 1 41 HIGH SW SE PYC well screened from 7 to 67 ft. When borehole open to
—— 97 42 MOD NE NW |67 feet, Nowmeter logging performed while pumping 0.75
- — 9B.6 $9-106 43 & 44 LOW SW SE___ |agpm from MW-35B. The flowmeter results indicated water
101.1 458 46 LOW W SE_|erered at 60-65 M, 35-40 11, 15-20 ft and exits at 45-50 1t
101.5 B 47 LOW SW SE and 13-15 ft.
i - 102.5 48 LOW [ Sw
105 exits 43 MCRITZ NA NA~
Mv-368 144 1 4 12 exits = - — -
— 14
- ;_? 16-25 Vvhile purnping RW-2, -3, -4, a minor upflow entered the
borehole through a fracture at 23 ft, and exited through a
= e enters i HIGH sw SE lracture at 12 ft immediately below the casing
63-65
B57-58
MW-378 100 7% 775 7 B = = g = p
29 Minor upflow of water entered through a fracture at 74 f and
| 3 exits - exited through afracture at 311t
74 erters i WG W
MW-388 (1) 216 17 19.4
gg;g eazlts 12 HIGH 'LE NV\\."V While pumping at less than 0.5 gpm, water entered through
- enters 2 :'gg = FE fractures at 67-70 # and 95 - 100 t and exited through
55900 enters k] HIGH g £ fractures at 40-46 .
34 OW W BN

RIO31005D Tetra Tech NUS, Inc.



TAELE 3-1 ([CONT.)

BOREHOLE GEQPHYSICAL LOGGING SUMMARY
DRAFT IH-SITY OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

PAGE 20QFE
Total epth of Depth to Gamma Leog
Depth | Casing | Groundwater | Caliper Log {15 cps) Acoustical Televiewer Log
[teet- (feet. Depth (feet- | Depth (feet- Fracture Dip
Well ID btoc) btec) {feet-titoc) btoc) btoc) Flowmeter Log] MNumbers Dip Directicn Strike Comments
CMWA0B(2) [ 220 [ 23 | 186 ] 23 | ertes - - - =
. S I 47-48 40-50 enters § HGH | sw | TSE Under ambient conditions, downflow occurad and water
o S 82-57 ‘ enered below tne casing at 23 0 exited a1 52-53 1, entered
L_ B B o HIGH W SE | 140N exted and exted at 147120 1. 139-144 h and 150-
S S ] . _ B _ ] . _ _enters ) 22 " MOD NwW SW 155 . While pumped at 8.5 gpm, upflow was induced and
N SR B o Me123 T | exits 3437 T won N | 5w water entered through fractures at 130-144 7, 4748 1, 52-
N R | 139147 T ets T 4a HGH ) NE v 53 fi and halow the casing at 23 1
] T 45 HeH |7 s T NE
MWA1E 2087 | 10 ) 10-20 [T+ ] Méo |_sw SE
— ——t Gammaiog | Flowmater iog - ; _:Iqlglt-]i INNE I\\:\;Vv’
- —| - - 595 a;er aged 8ops|  indicated 27 wan S ST Temperature log indicated transrissive fractures at 30
—— everal depth | variable flow |—— P e L i
U PR 1 108 ntervals probably | —2% HIGH NE NW_ | Resistivity log indicated transmissive fractures at 160170 f
- AL howed >0 | influenzed b 36 LOW Nw Sw Flowmeter log eflected by nearby extraction well purnping.
128 Showe ’ ¥ - - - - ATV logging stopped a1 316 ff where a rock protruded in
—— — 161 tps, but none aperauqn of b— - — — ~ orehole.
———— 1623 corresp:anded te]  exraction — —- — ~
‘——— 165 caliper. systerm. — T — =
B 167 - - — pn
— MwW-428 HTE 18 2 | ¢ 1536 | _enters 1 oW SE NE
2 1 enters 3.4 Moo SE HE
—— S 2.3 enters 5 . ] moD SE NE Temperature log indicated water enters 12-34 ft and at 213
F—--— +— } 43 43 9‘!‘5 8 | low -1 SE fi. Resistivity log indinated transmissive fracture at 118 feet
o [ 638 68 exits _n MoD N W__ I Fiowmeter log indicated water enters below the casing at 18-
L5 106 enits 18 LOW Ny S 32 tand exits at 63,51, 116-118 A, and 128.5t0 130
R S o8 1 o exits 19 HGH | NE W
1 . | 117 exits 23 MOD sSW SE
- 1. I exils 24 HiGH SW W
MW-438 227 | 21 1175 2.7 enters - 1 - | =
o I _ 36-46 _ —
J— i S -} - — 49 - 52 —_— ——| Flowmeter indicated water enters af 18-25 feet and exis at
- -t [ O — 104 feet.
104 LOW NW SW
- ~ | _375-186 |
191 - 222

RIDI10050

aim,
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TABLE 3-1 [CONT.)

BOREHULE GEOPHYSICAL LOGGING SUMMARY
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAIME

PAGE 3OF &
Total |Depthof] Depthto | Gamma Log
Depth | Casing | Groundwater | Caliper Log (>15 cps) Acoustical Televiewer Log
treet- | ffeet- Depth {feet-| Depth (feet- Fracture Dip
well 1D btac) binc) {feat-bioc) btoc) btoc) Flowmeter Log| Numbers Dip Direction Strike Comments
iN-18 111 | 135 9.5 1416 . enters - - — —
19 esits 3 LOW 5W 8E
o 2 HIGH 5 E
7 exits 3 LOW SW SE
- o 4 MOD N W J
B i 32-35 enters 8,9,10 | won-HiGH]| s.sw E-S8E While IN-1B pumped at 0.7 gpn inside the casing, most
o _ 40 -45 T eits 14,15, 16 HIGH NE MW water entered the borehale through shallow tractures
exits 27,29 Low NE Ny bereath the casing at 14-21 f, and from fractures at 92-93 ft
e 74-83 exits 28 HIGH SE NE and at 107 ft Water exited through fractures at 41-43 R, 74-
exits a0 MOD SE NE 76 t and at 87 f1.
| &7 5s.110 exils 3 MOD NE VY
92 enters 32 MOD NE Nw
93 enlers 33 LOW SW SE
106 enters 34 LOW NE NW
107 enters 35 MOD N W
IN-2B 111 12 87 12-15 10-13 enters 1 LOW Nw SW
30 entefs 6 MOD NE Nw . .
- - - - While IN-2B pumped at 1.1 gpm, upfiow induced and most
. 33 : ::';g | enlels T MOD MW SW water entered through fractures at 12-18 tand at 30 -33 1L
09 | 23-28 MOD W SE
__RW.B 2227 i o4 .25 — enters - = -~ -
32 enters 3,4 LOW-HIGH W SW
46 enters 1 MQD swW SE
] 50 Gamra log enters 12 MOD SW SE Under ambient conditions, mincr downflow in the middle of
L] averaged over o] enters 18,19 HIGH-MOD S i the boring and water entered through fractures at 65 i, 81 i,
] N 81 cps. Several enters 22 MOD SE NE 102-403, 105 1t and exited through fractures at 110-114 &
102 | geptn intervals |___enters 36 MOD w 5 |While RW-8 pumped at 0.35 gpm, upflow induzed and most
showed 210 M N MW flow entered below the casing at 20-23 feet and at 43-50 1.
l_ 1025 cps, but none enters ¥ oD € — Temperature log indicated water entered between 9.4 and
103 _|carrespanded tc]  enters 38 MOD SE NE 40 ftand at 53 . Resisitivity log indicated potential
i issive fractures 2t 50, 102-103, 140 and 180 ft.
110 caliper. enters 40 MOD NE MW transmissive
" 111 enters H MOD NE [bi
114 enters 43, 44 MOD sw SE
RIDI10050

Tetra Tech NUS, Inc.



TABLE 31 {CONT.}

BOREHOLE GEOPHYSICAL LOGGING SUMMARY
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
PAGE4 OF 5
Total {Cepthof] Oepthio Gamma Log
Degth | Casing | Grouncwater | Caliperiog |  (»15 cps) Acouslical TelevieweT Log
ffeet- | (feet- Depth (feet-] Depth (feet- Fracture Dip
Well ID btec} btoc) {feet-btac) btoc) btac) Flowmeter Log Numbers Bip Direction Strike Comments
| _ W 1101y 9 1.8 9-24 Gamma log enters - S - _ ‘
o 2506 about 6 ops oxits 45 MCD SW AW SE& S VWhite IW-1B pumped at D.3_gpm, upflow incduced and most
S [ - 473.45 except 106-110 enters 12,13 MoOHGHT sw SE water entered below the casing and rrgm a frac_rgre at 96 f.
I D T | mettcps). | enters 14 el Y- R No measurable flow under ambient conditions.
| %5 enters T MOD B
o twam ) 366 1B 142 15.8 EMters - = - B =
S _ _ i % B T enters T T [TTRGE T sw SE
[ SR 2335 [ T T | entes | 23456 MOD sSW [ SE | While W-20 pumped at 0.3 gpm, upflow induced and most
U U P . L %_ enters 7 T wco W 5 water entered al Iractures beneath casing at 15-23 1 at 75 &
. - 1 _ a7 | T T entes 12 T Man g |88 T fend &t 408 k. Mincr fow enterec at 37 1, 42 1, and exited at
- — 57 T eats T | 37 _MoD | &w [ 'sE 57 ft No measureable flow under amblent conditions.
L} [ N 75 enters 21 MCO | sw SE
106 94-116 enters 27 MCOD 5 E
w-38 1083 9.3 12 10 enters - - - -
. 18.5 1 enters 1 HIGH NE MY
22 enters 2 HIGH ] SE NE While fW-38 pumnped at 0.25 gpm, upfow induced and
24 entes | 34  JLOWHGH] SSE 1 ENE Jroctfiow entered 2t 10-221, 2631 1, 37-43 %, 51, and 78
- L eriers - 58 LOWHIGH] S-SE § ENE | . Temperature log generally supported Towmeter resufis
I 24 entemﬁk 7 MoD Sk hE — No rmeasureable flow at ambient conditions.
S I 51 enters 8 LOwW SW SE
P e 7274 7783 | enters | 1516 LOW W 5W
81.58, 102 - - - - -
TW-4D 106.9 | 265 03 g4 eters | - | - = -
15 enters 1 MCD SE NE
7 163 | - enters 2 T ow B E While MA-4D pumped at 1.25 gpm downflow induced and all
- T 17w enters 3~ | low SE NE flow ertered at 10-25 R and exited at 25-30  No
T 2B.5-3D —UT_ exits [~ 45 | " MOD SW | SE | measureable flow under ambient conditions.
| 67-70 I R SN B
~ 92-106 R - - -~ -

RID310050

Telra Tech NUS, Inc.



TABLE 3 (CONT.)

BOREHOLE GEOPHYSICAL LOGGING SUMMARY
DRAFT 1N-S1TU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
PAGE & OF E
Tetal fDepth off Depih 1o mma Log
Depth | Casing | Groundwater | Caliper Log (>15 ¢cps) Acoustical Televiewer Log
(feet- | (feet- Depth (fest- | Depth [feat- Fracture Dip
wellﬁln _ btoc) | btoc) (feet-btoc) btoc) btoc) Fiowmeter Log]  Numbers Cip Direction Strike Comments
SOUTHERN PLUME AREA
1S5-1B 118 19 71 19-22 enters - - - -
. 295 - enters 26 Low | WN 5W
_ 10-11 LOwW SE NE While 1S-18 pumped at 1.2 gpm, upflow induced and water
77 38-39.4 enters 12 LOW Sw SE entered at 19-22 &, 26-31 %, 36-30.4 1, €8 ft, and at 90 f.
}— 13 Low Nw | sW ] Waterexited at 62 ft No measureable fow under ambient
62 exits 20 HIGH NE | HNw conditichs
68 enters 22 HIGH 5E NE
90.5 enters 29 MOD NW Sw
15-28 1303 ] 265 12.5 27 enters 1 MOD W S
o 30 enters 2 HIGH NE N
- -« enters > LOW SW SE 1 while 15-28 pumped at 0.3 gpm, upliow induced and most
—_ 5 002 -1 :nmters 3’§ kﬂ%\; :\I’EV ﬁw waler entered boring at 27 R, 28-33 ft, 40 ft and at 102-106
— ers | i onditions.
T 04 enters 34 [ MGD SE NE . No measureable flow under ambient o
105 | | enters 35-38 LOW NW W
106 enters a7 MOoD S E
NON-PLUME AREA 13 I B
SMITH WELL 42114 3 328 38.40 ] enters 1,5 MOD w 5
425 enters 7 Low E N | Resistivity log indicted potential transmisswe fractures at 87
43 enters B HIGH N W and 125 f, While pumping the well at less than 0.05 gpm,
57 - - 14 MOG SW SE flewmneter Jog indicated most flow entered borehote at 38-45
65.7 67 - 18 HIGH N w n
87 _ enters | 36 MOD NwW sSwW_ |
125 - 43 MOD W 5
Motes | -

* means relatively more fransmissive._ LOW means dip angie ranges 0-33 degrees; MOD means dip angle ranges 34.67 degrees; high meahs 68-90 degrees.
1) Ambierit flow meter lagging performed in MW-38B under rising-head conditions a few gays aRer this well drilled
2) Ambient flowmeter logging performed in MW-40B under falling-head conditions a few days after this well drited.
N, 5, E, W means north, south, east and west, respectively.

NA means not applicable. | |
{ | |

RID310050 Tetra Tech NUS, Inc.



PRE- JULY 2000 VOCS AND METALS DATA

TABLE 3-2
NORTHERN PLUME EXTRACTION WELLS

DRAFT |N-81TU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYEEMPS, MAINE

Eampfe Statan RW.2 RW 2 -2 A7 ] R3 RW3 TS )
Sarmple Mymber ES-GS-RW2. ESGW.- ES-GW- ES-AW-2- E5-RW-24 ES-GS.RWa. SOy ESGW. E5.RW-3-
i 030100 W2 RWZ 1112 03 pA0TO0 AW3 RW3 2930
Cate Samphed 1RG0 SHOZ000 GIB72000 ;.'2311 [ FHERED 30172000 511072000 6IGTIT00 1725M 699
1xd Dup. ES
QC |dentifier - None Nene None Rw.2.1112 None Nene Hone None None
Crilerta MCL [1882
Yi'j’g"f'g""'c Analysis (UGIL) DG0285 ARCBS ADGHY DAUP77 CARLIS 00255 ARCes ROONY TAHPE0] |
1.1, 2. Tetrachloraethane 70 A A NA NA T E A
1.1 T-Trchisrosthare sl ) T U ol T G aT] G o T T
1.1 2 2.Tet-achloroathane i [ ool T u 00] Ui adl U ELY] K [0 2201 U
1,1.2-Tneh'or 1.2 2rfiuorcethane N NA | 200 Uf A& B | U N&
1.1, 2-Ti.chinraethane 5 3 Y EE =00 \‘_L" rFEIE] anl oy ] 0] ©
1,2 Dachionpethang 5 0 iol o 2o U a8 O ) so] o 0] 220] U
1.3 Dichionoathane T 7 1] U 10] U 00] U aal U £ R 10] U 200
1,1-Dichigropropene NA Na MNA NA NA NA MNa
1,2,3.Trichiorobenzene [ NA NA WA NA NA NA NA
1,2,3-Trichioropropane 40 HA NA NA NA A NA NA&
1.2 & Trichtorobenzere. 70 70 NA iG] U 2c0] U NA A A 50 U 0] U NA
1,2,4-Trimethylberzene NA NA NA NA Na MNA A NA MA
1,2-Dibramo-3-chloropropans Q.2 0.2 NA 0] U 200] U NA A NA& E (Bl NA
1.7.Cibromasthane MA Wl u P A 4, T, 501 U [ NA
1,2-Drchlorobenzena 800 NA 10| U 200 U NA NA NA 501 U 0] u NA
1.2.Dichlorogihane 5 5 1 U 0] U ol U 4] U 10]_ U e| U saf U 0] U 220] U
7 2-Dichigroethens (Iokal) 70 g 056 J NA NA 45| U B 6] U A NA 220 —HI
1,2 Dichlorgpropane 5 B 1 U 10 U 2001 Y 4] U 10] U 6| U 50 v 0y U 2200 Y
13 ETnmeihybenzens NA NA, HA WA D A NA NA NA
1,3.Dichlarobenzene a5 NA 0] U 200 U NA NA NA N 10 U MA
1.3-Dichlaropropane NA NA HA NA MA NA MA NA NA
1 d-Mirklorobenzane 75 NA 0] U 200 U NA A s0[_ U 1ol U NA
2.2 -Dichloroptopane NA NA NA MA NA HA N& [E)
J-Bulanone 170 0] U n] U 200 U U 560 U S0 U ol U 220 U
2 Chioroleluene e[ A 3 [ A NA NA Na
T HReargne T o 9] U 0] U W] O 5e0] U 50] U 0l _u 220{ U]
4 Criorotoluene A NA NA NA NA NA NA NA
£hethyl-3 Pentanone [~ iU 10 U 00 U &l U 60| U 5] Y 01 220] ©
Aceione 0] U s ) 260 U ] U TEE| U By 0] U 28] U]
Henzene 8 5T o J 0] U 200] U ErS 10[ U Z6] U U 0] U =20 U]
1Bmmo'nerzene NA MA A MA NA NA NA NA MA
[Bramachlaremethane [F] NA NA NA NA NA NA NA NA NA
Bromodichlaromethane 80, U 1o U 200f U aal U 0] U 56] U So[ U 0 U 2200 U
Bromoigrm 30 i u 0] U 200 U g4 U 10| U 55 U s0[° U 0] U 220] U
Bromamathane 10 1 U L] 200] v 44U 0] U S6p U 50" U 101U 220] U
Carbon DisuRde 1 U [ Y 206]_ U ad] U 6] U 58] U 56 U 10l U 2201 UJ
Carbon Tetrachioride 5 27 1 U 10| _dJ 200[_U 4] U 0] _U 56| U ) Y 0] U 2200 U
Chlorabenzene 100 1INy 6] U 200] U aal U 0] U 56] U so[ U 1] u 220] U
Chioroethare iU 1] U 200] U a4l U 10 U 56] U 56 U m] U 220 U
Chicroiorrn ) o] J 0| _U 20| U i U 0| U SE[_U 50 U 0] o 220 U
Chilgramethane 3 T 10 U 200] U 44| U 10 U 58] U 50} U 10 U 220 U
cis-1,2-Dichioroatheana 70 70 HA 0] U at] J NA NA MA K] 2 J =5 NLAJ
tis-13-Dichl pane | LY 1ol o Fa L] U 10| U 56| U ] mit] 10[ U -
Cyclohevans [ NA 0] U 200] U HA NA NA S¢] U 0] U
Dibromochicromathana 80 i 0 10 U 200] U ad] U 10 U 56 U Y Y 10] U 2w U
Dibromormathane N& NA NA HA NA L HA A ::
Dichlorod NMuoromathiene 1050 NA 6] U 20| U ALY NA HA so0f U v -
[Emg A R& NA A NA NA HA HA b

RIO31005D

Botdiitalic - Criteria Exceaded; U - Not detected; U. - Oetection limit appraxmate; J - Quantitation approximate;
= From dilution anatysis; R - Rejected, NA - Not Anatyzed

b,

Tetra Tech NUS, Inc.
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TABLE 3-2 (CONT.)

NORTHERN PLUME EXTRACTION WELLS
PRE- JULY 2000 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

APy

PAGE 2 OF 4

Sample Station RW.2 RW-2 RW-2 FOW-2 A2 AW RS RW-3 WS

ES.GERWZ- ESGW. ESGW. ESRW-2- EGRW.2{  (E5-Go-MWE] ESGW- E5GW- ES-RWI-

gamP'! Humber 030100 RW2 RWY2 11192 3 030100 RW3 RW3 2830

ale Sarmpled 37200 ST10r2000 E/6/2000 17261959 BI131009] | 3AF2000 5102600 B/er2000 1726/7099

" Field Dup. ES-|

Qe Identifier - Hone None Nons RW-2.1412 Mone Kane None None None

Critaria MoL 1892

Ethylhenzene T00]  Too 1 u o] U 200] U 4 U 1] u 56] U 50] U 0] U 70] U
Hexachlorobutadiene 1 NA NA A NA A A NA NE A
Isopropyibenzens N 0] U 200 U NA A WA Ex Y 0] W —HA
Mathyl Acelate A I Y 70]_u NE A WA 5] U 0] U WA
Methyl tert-Butyl Ether 50 Na 9] U 300] 0 NA HA A ] U Gl U NA
Methylcyciohexany NA 0] U 200} U NA NA NA 58] U 0] U NA
Methylene Chicrids 5 48 0.32] J 0] U 200 U Aa] U [ 0B 56| U 3| J =1 T} 720]_U
n-Bubdbenzons NA NA NA NA NA NA. MNA MA NA
n-Fropyibenzens NA NA NA NA NE NA N& NA NA
Naphthalena 25 NA NA NA NA NA NA MA NA NA

-lsnpropylioluans NA NA NA NA MNA RA MA NA NA
sec-Butyibanzens NA NA NA NA HA A N NA NA
Styrere 100 5 i u 0] U 200} U 23] U 19 U 56| U S0 U 0 U 20] U
tert-Butyibenzene HA NA NA NA NA NA N& NA NA
Tetrachloraethane 5 AT 43 I £ 1400 3500 “[afd *[3300

Taluene Jo00[ 1400 Hid] J 0] U 200 U a4 U 0] U 56| U 50| U 0] U 220] U
Total Xylenes 100000 BOD i J 100 U ] Y A4l U il u 6L U 50l U 10l U 220] U
trans-1,2-Dichlorcethans 100 70 NA 10 u o] U NA NA MNA 50 U i0f U NA
trans-1.3-Oichforopropene L1 8] 0] U 200] U 44| U 0] _U 55 U T0; U 0)_u 220[ U
Ttichlorobenzene, 1.3 5- HA HA N, NA NA NA A A NA
Trichlorosthens 5 5 074 J 0.4 J 200 1] 44 Y] 5 J 4 4 J110 J 2 JITE J
Trichlarofluoromethane 2300 NA 10F U 200 U 1 NA NA HNA E I ] u NA
Viryl Chionde FIEAE Y 0] U 3003 YY) 101 I U 20Ul
TAL Metal Anatysis (UGJ/L] [O0285 MAMSEE MAMPE? MAMASS CAHUTS DOG208 MAMSED MAMTOO MAMASE
Aliyminum 1430 NA 379 536 da7 743 WA 12581 B &4y 8 324
Antmany [ NA FE 44 U 50] U 14 U NA 21 U 4.4] U 50 U
Arsanic 10 NA 23] U 27| B 30 L 30| U NA 27 B 80] B 54] B
Barium 20601500 NA 33 B 100] 8 148] © EI I A B4 B 49 B 1id| B
Bergihum “ HIA 035 B 03 B TO0]_ Y[ __©7o[ U NA 032] B 0.0 1ol U
Cadrmivm 5 5 NA 020] U 030] U 16 U 030 U NA 0.20] U 0.30 19| U
Calcum NA 4850 B 23400 10800 5890 NA 29500 19700 14600
Crromium 60[ 100 NA 0.40f U 14 B 10 61 B HA 040 U 070 U 10] U
Cobaht MNA 15l B 13] U 30 M 24| B NA 48] B 23] B 300 U
|Copper 1300 MA 060] U 7] 8 40l B 111 B HA asel U g95] € 63] 8
Iron 2550} N 418 B0S 1350 1030 57800] N BG5S 785 5150
Lmad 15 20 NA 6] © 18] U 58 40 NA 131 U 18] U .01 M
Magnesium NA 380 B B1B0 3g40] B 2r80] B MA 47001 B 230] B 40601 B
Manganese 200 118 87 152 125 550 1260 1530 1430 335

Marcury Fl Z A ai0] U 010 U 00] U] D.09S| UN WA 0.16] E oT0| U ot0] U
Nicke! 150 A 15| _© 24| B 51l B 35 B NA 3.6) B 44} 8 21} B
Potassium NA 237 B 1290 B 85| H 41] B NA 1710} H 978 1190 B
[Selanium 10 NA 2.2 U a7l u 40| U 5.0 U NA 22l U a7 u 40{ \f
Sifvar 501 NA 068G U 18] B 10] 0861 U NA 08a] U 18] & 1ol U
Sodium NA 3830| @ 12200] 1201 4550 B MNA, 7480 5800 18200
Thallium 2] od NA 32| Ujse [ A0 U 30| U NA 3.2] U[&d B 40| U
Vanadium NA p7al B 28] B 14] B 12| B NA 0.8 B 15 B 1. ¥
Zing NA 13| B 15.3] 8 8§77 40 U A 13, 5] 0.8 I 1.5
RID31005D BoldAtakic - Criteria Exceeded; L) - Mot detected. LJJ - Detection limit approwimate; J - Quantitalion approximate; Tetra Tech NUS, Inc.

* . From dikttion analysis, R . Rejected; NA - Net Analyzed




TABLE 3-2 {CONT))

NORTHERN PLUME EXTRACTION WELLS

PRE- JULY 2000 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

PAGE 3 OF 4

Sample Statian RW.3 RwW.4 R4 RW.4 R4

S-G5-RWH- ESGW. ES-GW- E5-RW.-4.
Sampls Mumber ES RW.3.03 030100 Rw4 A 2324
Dale Sampled 6/15/1999 37172000 5/16/2000 6/672000 AIFECTE]
Feid Bup.
QO Idmntifier £5-RW-3-03 Hene Nans None Mona MNane
El

Crteria MCL [1992

Volatile Organie Analysis (UGIL] OARU3a| T oonzdt] ARCa7 ADO-A DAHPBZ DAHUTS
1.1.1,2-Tenachlaroethane 0 i3 LY A J A NA A
11,1,1-Trich'oroethane 200 200 1 v 20 U 1o U 5] 0 S| U . w
1.1.2.2.Tetracklonetrane i 0] U 1200 U g ol U T Tl
112 rchiore-1.2 2 4riflvorcethane ' i WA T Na o] U ™ TS WA
1.1, 2-Tnchioroethane B ] I TR 120] O o[ U 0] U| e © U
11.Dehigocthare T 70 ool [%21 Y] IT] ) 0 U 54 U o U
1. 1.Gichloropihene 7 7 1 3 120 U o U ) J 1 0] U
1.1-Dichlorcpropene MA MA NA NA NA MA
|l.2‘3~Tr|:hlurnbenzene kA NA ) NA N MA
1.2,3-Trichlaropropane A, MA MA A A A HA
1,2,4-Trichlorobanzeane 70 70 NA NA 10, U 10 U A NA
1,2,4-Trimethylbenzane MNA NA MNA NA NA MNA
%,2-Dibrome-3-chloropropans 0.2 0.2 MNA MA o v 1m0 U NA NA
1.2-Dibtemaoethane A, HA 1wl U w0 U NA NA
1.2-Dichlarabenzene 800 NA NA 10] U 0] U MA NA
1.2-Dichloroethane 5 E] 0 U 120] U 10 U 9] U 94 U 10 U
1.2 Dichlororthene {ioal) i 70 20 ) Y NA NA 0] J 35
1.2-Dighlorop-opane E 5 0 U 120] U 0] U el v 94] U 18] U
1.3.5-Timethyihenzena NA NA A A NA NA
1,3-Dichlomshanzene B85 NA NA 10 5] 10 U MA NA
1,3-Dichlaropropana NA NA NA HA MA NA
* 4-Dichlorobenzene 75 MA NA 10 U m) U [ MA
2 2.Dichiorepropans - hA NA NA HA NA HA
Z-Butanone 170 0] U 1200] U 10] U 9] o 24 U 0l J
2-Chlorctoluena MNA N4 NA MA hA NA
2-Hexanone i U 1200] U 10 U 19 U g4 U 0] U
4-Chioraioluane MNA NA NA NA MNA NA
4-Methyl-2.Pentancne | ] BT Y 1200 U 0] U 1] U 84 U 0] U
Ecetone | 3[ 4B 1200[ U 0] U [ ga] U 2] JB
Benzene S 5 0] U] 704 U 13 s Y I il U
Sromobenzene TINAl Ha, NA NA NA NA
Bromachloromethane 92 NA NA N& NA NA NA
Bromodichloromathane a0 10 U 120 U 0] U 0] U 24 U 0] u
Bromainrm 86 0 U 128 U 169 U g U g4l U 10 L
Bromomethane 10 0 U 120 U el U 1] Y 94 U 0] U
Caroen DisuMide Y EFR Y 1] J ml u 94 4 1wy u
Carbon Tatrachioride 5 27 af u 120 U ml u ol U 4] U iof U
Chierabenzena 100 0 U 120] U 10] U iof U 4] U 0] U
Chlorosthane 1a] U 1200 U 30 U o] U 4] U ol u
Chtoraferm 80 10 [ 120 U 0] U 0] U a4 1] 10 u
Chloromethane 3 10] U 120 U 10 U 0 U 894 U ] U
¢is-1,2-Dichloroethene 70 70 NA NA a_J 4 J NA NA
cis-1,3-Dichlaropropens 9] U 5201 U 10 U A0y U 84] U 0 Y
Cyelohexane NA NA 0] Y 10 U NA HA
iDibromochloromethane a0 0] U 120 U 10{ U 0] U 2] I 0] U
Dibromamethane NA NA NA HA NA NA
Drchiotodifirstomethana 050 WA NA 10] U 1q] o A NA!
Ethyl Ether HA NA KA NA NA NA

BoldAtalic - Criteria Exceeded; U - Not detected; U - Delection limit approvimate; J - Quantitation approximate;

RID31005D

wlim

*_ From dilution anatysis; R - Rejected, Na - Not Analyzed

Tetra Tech NUS, Inc.



TABLE 3-2 (CONT)

NORTHERN PLUME EXTRACTION WELLS

PRE- JULY 2000 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPFPS, MAINE
PAGE 4 OF 4
Satmple Station S RW 4 RW.4 AW WRW-A A
ES-G5-RW4. ESGW- ES-GW- ES-RW.2. S-RW.4]
Sarmple Number ES-AW-3-03 030108 Rw4 RWA 2324 03
Date Sampled T 372000 5072000 62000 TSR BEIERES)
Field Dup.
QC Identifiar E5-RW-3.
- 302 MNaons hMone: Hena HNene Hone
Criteria MCL |1892
|Ethylbenzens 730 7aa 0] U 120 U 10[_u 10] U pd[ U 0] U
Hexachlerobutadiens 1 A NA NA MA Na HNA
lsoprapyioenzens NA NA 0] U 0] Y ha HA
Mathyl Acetate NA WA 0] U 0] U NA N&
Methyl ter-Butyl Ether 50 HNA MA 1 J ] U MA MA
Methylcyciohexans A NA, ol U 0] U NA NA
Methylene Chioride 5 48 2| JB 120 U 10] U 10] U gif U 7| B
n Bubylbanzane ED) HA HA WA A, A
n-Propylbenzens H NA Ha NA NA NE
Naphthalane 25 NA NA NA NA MA MA
p-lscpropyitoluene NA MA NA NA MNA MNA
|sec-Butylbanzana I NA NA NA. NA NA NA
Styrene 100 ] wal u 1200y 10 U 10] U a4y U 0] U
tert-Butylbanzane NA NA NA NA MNA NA
Tetrachloroethans 5 31300 * | 2800 490 (740 +[1300 1300 .
Tolusne 1000|1400 0] U L1 0] U i0] U 84" U 16] U
Total Xylenas 10000 600 o] _U 120] U 10] U 0] U 94| U 0] U
trans.4,2.Dichlorosthene 100 7a NA A o[ U Y NA NA
trans-1,3-Dichlgroprop 0 U 1200 U 10 U ] Y pd] U 10f U
Trichlarobenzens, 1,3,5. NA NA NA MA NA NA
Trichlarosthane 5 S5{1ag 25 Ji7 J|& J|2z J| 89
Trichlamfiuoromethane 2300 HA WA 101 U 10] U NA NA
Vinyi Chisnde —2| 048 o U %0 U 10 U 10 U oA i ] U
TAL Metal Analysls [WGIL) DAHUZ3 00297 WMAMSE7 MAMSER MAMASA DAHUZS
Alurminum 1430 43E5]_B WA 432 8 56.8] B N7 B Z67] 8
Antimony § 14 U NA P Y 44) U 5¢] U 15] B
Arsenic 10 ] NA 31| 8 88] B 38| U 30§ U
Barium 2000 1500 49| B NA 36l B 23] B 30] B 421 8
Barglium [ 0.70] U HA 024 B 044] B D[ U 070 U
Cadmiam 5 B C30] _U NA 0.20] U 030] U 14 B 0.30]_ U
Calcium 15800 NA 25300 13300 24400 18500
Chromium 100 100 21 8 A 040] U 030 B 10 Y 4¢] B
Cobalf 22)_ @ NA i8] B 32| @ 30 U 34| B
|Copper 1300 o8a] U NA 2018 58] B 3] B FEN N
Iran 4500 9080 N 1370 1080 2610 3090
Lead 13 20 79 NA 13| U 18] U 10| U 85
Magnesiurm 3920 B NA 5180 3016f B 4480| B 4000 B
Manganase 200 |48 1380 1278 205 278 720
Mercury 2 2 814 U 1) 031; B 0A0] W ©40) U] uta) W
Nickel 1501 2] 8 NA 44| B 35 B 24| ® 16| B
Paotassium 080 B NA 1020] B 72d] B 1280] 8 1250] B
Selenium 50| 10| 33 U NA 22] U 37 U 4] U k2] Y]
Silvear EY 0.62] B NA 080} 21| B 10 v 0.60] U
oy 31 HA AT 5260 A0400 T80
[Thaitrn Y 30] U WA 32| ulizd ad] U 30]_U|
Vanadium oM U N& 085 B 20 8 10| U] n8o| U
Zme ICET B NA 0.4 174] 8 104] B 78] B}
BoldMatc - Criteria Exceeded; U - Not detected;, LLJ - Detection imit spproximate; J - Quantitation approximate;
RI1031005D

Inc.
*. From dikgion analysis; R - Rejected, NA - Not Anakzed Tetra Tech NUS, Inc



TABLE 3.3
SOUTHERN PLUME EXTRACTION WELLS
PRE-JULY 2000 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY S|TE

MEDDYBEMPS, MAINE

{Sample Elstion RVE] RWS 1 AWS-1 RWS-3 RWS-2 RWES RWE-S RWS-5 RWE5-5 RWES RWS-5
e Sirie 00 i‘gi.__‘ 53 | 3o 1354 RWS5-00 1067 2639 o708 0708 o710

<=imp 412712000 B/10/4959 AEIEE] 611171989 61111599 AFZ772000 EriA1908 5/25/1899 FLARERE] EETAE T FIELTREEE]
Qc Igenthier N Fied T B5-

- one Nane Norte Mone None Mone Nane Mona ] RWS5-0709 More

Criteria WCL [1om2
:o\!:ﬂ::aTurgnm: Aralysin {UGK) 0185 DAHPSS DAHGED TAHGDT DaHQO2 DC 1608 BAHGTE] | CANGT] [ DAHRS: DEHYCIE DAHXEd
|1.1.1.2: Tefrachinreethane 0 i u HA NE HA HA 1 U A HE NA Ha NA
11 - Trichioroefane 03] 200 iU 5 U F I 5] U 5 U U I o 5 U H 5] U 511
11.2.2-Terachinroehane T o 5L 5] O 5 U 5[0 T 5] U U S 5] U 5| U
1.1.2-Trchicrs1 7 2. miuaroefmne NA A NA HA HA N WA BN NA NA Ma
1.1 Z-TncFiorggthang H I 11U —jl U 0 5[ L] - B U U T u £ - Y] Ty

1-Drehigrorthane L I G R 5| u TE T 5 L S tJ e W Bt U

1. Fichicroethene 7 7 W U 5[ u U 5l U s O i 0 5 U 57U E ] HIl iUV
1 CCwhoropropene i U NE WA NE NA i1 U A Ha. WA Fid N2
1,2 3-Tnehlorobenzene 1 U MNA ) NA NA oe| ) Ha NA NA NA A
| .2.3-Tnchioropropane 5] il 4 N, HA WA VA O A Fia NA Ha Na
1.2.4- Trichlorahenz ens 70 70 1 U ) NA HE NE o NA NA NA NA Na
1.2.4-Trimemynenzena 1 U NA NA& NA NA 10U HA NA NA FIA Na
+.2-Dnbrgmo- 3 chigropropane 0.7 0.2 2 U NA NA MA NA Z) U Na NA NA NA N&
1.2-Bbromoethane zZl o M HA ) NA 2 U NA NA NA HA Na
1,2-Dichlorpbenzene 600 i v NA Na Na NA 1] U NA NA A HA L)
1.2-Dichiargetrane 5 5 i1 U s[U 5 U 5 5 U il u 5T U 5 U 5] U §U 5 U
1.2-Dichlorgethene [fotaf} 70 70 NA MNA NA NA NA NA MA A NA NA NA
1.2-Onchioraprapant 5 5 i u 5 W ) 1 50 U 5y iy 5 U 51U 5w 5 U 5t U
T35 Tnmatyhenzena U NA, NA NA N& 1 U NA A Na. oA NA
1.3-D'¢hiprobsnzens 25 U NA, NE N& Na& T U NE ) NA NA NA
1.3-Dichiprapropane iU NA WA NA NA A N2 NA HA NA MNA
1,d-Dichlorobenzene 75 LY R HA NA NA 1| U MA NA NA NA HA
2,2-Dichloropropane 110 NA NE Ti& NA () NA A, NA NA MA
2-Bulanone 170 5] U 5 U 5| U 5[ U 5 U 51 U 5 U 5 U 5] U 9] v 5 Y
2-Chiorofonsene 1 u NA NA N& NA il"u NA NA HA NA NA
2-Hevanone NE 1 ) Al O 5y Y A 5 U 5 0 51 U 5[ U 5| U
£Chicrotolumne iU HA NA NA. HA 1 u NA A A HA NA
4-MeTyL 2-Perianone IO 5 U 5 U s U 50 a_u 5l U 50 H 5 U 5[ U
Acerone 5 U 5[ U B g I[u 4 3B & ® [ 5U U
ferzene 5 T U 5y S u B U 5 U 5 U 5| U B 5] U 5| b
Fromaberzene 1 U A NA NA NA 1l u NA A NA, NA HA
Bromicorometane ER WA Nk NA WA TA 2L BL) NE NA Ha Ha
Bromodichiorpmethane 80 U 5 U 5] U 51 U 50U Hu 5[ U 5[ U 5] U L] 5] U
Bromelam [ U ] 5| 4 54 5 2 U 5] U 5 U 5 U 5[ U 3 Y
Bromomethane 10 2 U 50 5 U 5 U 51 2[4 5] U 5 U U 5 U 5 -.U)
Carbon Disuge v 5 U U 5 U HIY i 5 C ] Y 5[V 5[ U g o
Carbon Tt achioride g 27 i~ U 50 5[ U 5 U 5| 0 i v 5| U 5 U E Y 5] U 7
hiorobenzana 100 1T 5] U B 5 U 5[ U 11 v E Y v 50 5[ U 5 o
Chioroetnog 2 U 1] 5 U 5 u s u I 5| U 5 u Z"U 5] U 5
Chigroform 0 Y 1] E Y 5 U 5] U 1 U 5] 0 5| T B 5] U 5] U
Chicromethame 3 2F ° 1] U 5| U 5 U 21 u iU 1 I ) 51U 8l U
cis-1.2-Dichioroethene 70 70 1" u [1] Iy iU 5 U Y U £ 51 U 5| U 8] Y
oi5-1, 3 Olchior opf bosne 1] U 5| U 5 U Z U 5| U i 0 v If U 5| U 5] U 5 N:
Cyclohexane Na NA NA| NA HA NA NA HA HNA NA -
Dibromochiorarmethane B0 i U 5[0 E Y 5 U 5[ U 1 0 A H I sl U 3 U ) o
Dibromomethane 2l U NA MA MA, NA 2z} U N& N& A NA& i}
Cichict piTiupromemane 1050 Pl NA& NA NA& A 2] U A HA HE WA 2
Elhyl Elrer 1 U A TR NA A Tu A NA NA Na Nu
Efvbenzens Fii5] I 0 5 U 51U 51 U 5 U 11U 5 U Y ] 5| U 5[ ¢ H

RI0310050 Boldtalic - Criteria Excoeded; U - Not detected; U - Deteclion limil approximate, J - Quantitation approvimate; Tetra Tech NUS. Inc.

* . Erom dilution analysis; R - Rejected; MA - Not Analyzed




TABLE 2-3 (cont,}

SOUTHERN PLUME EXTRACTION WELLS
PRE-JULY 2000 VOCS AND METALS DATA

DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMFS, MAINE

PAGE 20OF 4
Fope Siaton [RiwS 1 RS- WS T RWE-3 RWE 3 RWS S RWSS RWES RWSS RWE 5 JAWSS

EETAGH: Lt S ES 33 EERWST EE-HeS - ESTAGA- ES-AWSE EERWET |3 |3:8
Sample Number RWS1-00 1920 3253 1830 3354 RWS5-00 1067 2839 0708 0709 o710
Dale Saread ARTI2000 (AL &10/1959 AR B1171999 AFTT 000 6281699 6/28/1999 LLEE:] 711099 TABASES ||
Fied Dup. ES-

St § IR L Nore Nene Norme Nore Mone None Nore Nane RWSS-0700 Hare
Criters McL ]{oo2
Hexachiorobiiadiene i 1 u N& Na A N& i U N& NE NA A NA
soprapylhenzens T Ty NE E NE T e T e i T
Methy Acetate HR WA NE A A WA WA, RE WA WA W&
Metnyl jarl-Butd Ethar 50 51 Ty Wi, NE A CI B R " oy R oy
Vetyfcydonexans Na NA Ma NA WA HA HA. b NA HA NA
Mettrdene Chinrige H (5 T 5 U 5D 5 U 5 U Iy S HEE] S| O 5 U K]
p Butfberzens U NA Na& Na& NA o NE 3 A WA NE
Propylbenzens iU NA NA NA WA T U ) ) HA A NA
Haphirmlene 25 0 . & FE WA U TE iR, T A HE
[-lsopropyfohuene ] U HA NA WA WA o NA WA NE TIA HA.
sec-Butybrnzene v N& NA MA HA 1] U NA HA NA NA NA

L 100 [ 5l U 5[ U 5 U 5| U i u 5 U 5 U 50 5 U £l Y
e Authenzene Ty ) 0 ) ) i U 23 R o) & )
Tefrachoroethens B 318 [F] 8 [ (7] H 60 ~[400 “|4z0 {260 ~1290 .
Toluere T000] __v400 10 5 U 5| U 5[0 a4 17U 5 U g 50 [N 5| U
To'al Xylenes 10640 600 HEN 5 U 5] 0 5] U 5[ U iU 5 U 5 U 5 U 5 5] U
¥rans-1,2-Oichiorosthwne 100 ] U U HIMY 5 U 5[ U il U Y] 5 U 50 5 U &) U
rans- 13- Dichloropropens i 1 5 U 5[ U 5[ U 5| U o 5 U 51 5| Y 5 U 50U
TAchtorobenzana, 1,35 Y WA A HA NA S U NA NA NA NA A
Trichlorgethene 5 3 06| J 5[ U E Y 1 i3 [ ] i J (I 5 U I 51 O
Trchlorefuoremethane 2300 1] U Na NA. NA NA 1] u MNA NA NA 3 NA
Vinyl Crégnde ] R Tt U U T ElY K T Y U 5[ U U Sp U
TAL Watal Anafysls (UGN) NA MR NA WA A WA NE W& NA DARX3E DAHRAA
Aluminum 430 HE, N& NA HA NA WA A A A 167] 8 747
Anhmony 3 NA NA NA NA& NA NA HA, Na N& FETE:] 20f U
Arseric 10 NA NA WA NA NA HA] NA MR MNA A0 U 40) U
Harlom 2000 1600 B A NE NA A NA NA NA NA £0] B 72 B
Benrylium q A NA WA N& NE MA NA hIA Na 010 U 910] U
Codmiurs K] RA A NA NA NE HA NA NA WA 060| U 1, ; 8
Caloium WA 3 NA ) NA& NA ) MNA NA& 14300 '126;31 5
Chromium 100[ __tod NA NA NA HE, NA NA N& WA NA 18] © ER] B
Cobsh HR HE HA A HA] PR A :i :: ;; EB! T

Nh NA NE NA WA, NA NA ! .
ﬁ:fw e WA NA NA A, Na, WA FIA, NA A 2732 7 2000
TeAd L3 Fi3 WA 3 NA NA A NA NA NA NA/ 13.2 Tl N
Magreium A NA NA HA RA NA A NA NA 2950 g§5 5
Mangarese 200 NA WA NA WA NA HA NA NA WA 31.2 BT
Mercury Z Fl NR A, ) N& ) NA NA Nk NA 04| U ot g
Nickel 150 Ha] NA NA| NA NA NA HA NA NA il B FIEL
Potasskm WA, N& NA, NA MA NA NA NA NA 1720] 8
Selenium 7 i WA HA HA NA WA NA NA N& N4 56 U 50 U
Gilver 50 NA A L) NA A NA A NA N 088] B Q40 U
Sodium RA NA 313 NA NA NA ) NA NA 8780 8170
Tholum 2] 0.4 NA NA NA NA NA NA WA WA NA 40 U 40] U
Varadom RR NA NA NA NA NA NA NA NA v B i3] 8
Jnc WA, A NA NA| HA i NA. WA ) 90| U 80] U
Boldftake - Criteria Exceeded; U - Mot detected; UJ - Detection limit approximate: J - Quaniitation approximate:;
RI0310050

h NUS. Inc.
. £rnm diufian analysis; R - Rejecied: NA - Mol Analyzed Tetra Tec



TABLE 3-3 (cont.)

SOUTHERN PLUME EXTRACTION WELLS
PRE-JULY 2000 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATARBILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

PAGE 3 OF 4
Sample Sisbon ‘RWS—S RWSE | [RWa8 1 |RW5E RWS-T
ETH ET ERTOUSE ESTALWC
Sample Number o7 1028 3339 95101 RWST-00
Cate Sampled 711099 Fr2841999 6281998 6/28/1995 42872000
QG Identiner Nens Hone None None None
WEG
Criterin MCL |1992
Volatile Organic Ansiysin (UGIL] BAHXAS DAHGZT CARDED [LE] BO183Z
1.1.1.2 Tetrachioroethane 70 ] NA HA NA A 1 u
1.1.1- Trichioroetrane — 200[ 200 0 50 50 5| U 1T U
11,2 7-Telrachiornethane TUsrUo ] 5l U 5 U 1 U
1.1.2-Trichigro-1.2 2-riftoroathane B MA HNA HA HA hA
1.1.2- Trichioroethang 5 2 AU s U 3 U HIY i o
3 1 5[ U U iU H I T U
7 7 af u 5 U 5 U 5| U 11y
. NA A HA [ 1y
1.2 Tnchorobenzene NA ™A, KA H2 1) W
1.2.3-Tnchinropropene 40 HA WA NA & i v
Trizhlorohenzese 0 70 NA NA A MA 1]l v
NA NA NA NA 1y
1.2-Dibrome- 3-chicropropene 02 [F] NA MA NA KA 2] U
1,2-Cibromaosthane NA NA Na Na& 2f U
1,2.Dichlerobenzene 600 N& A NA NA 1 U
1.2-Dichlorosthane E] 5 5 U 5[ U 5 VU 5 U i U
1,2-Olchicroethene frolar) ki) [ NA Ty WA NA HE
1,2-Bichloropropara 5 ~ E I 5] U EIRY 5 u 1 U
1.3 5 Tamethylbenzens Ha FA NA, Na 11 U
1,3 Dicrorobeng ene B HA A Na MA. 1 U
1.3-Crehierepropane NA N& HA NA 1 u
1,4-Dichiprobenzens 5 NA NA NA [y i] U
2.2-Dichioropropane NA NA Na NA 1] u
2-Bltanone 170 E 50V 5 U B 5 U
2-Chigrotohiens NA NA A [ i U
2-Hexanone 5 U 5[ u 5 U 51 U NA
[4-Chiorotonene A & HE NA U
4 Memry- 2-Pentannne 5[ U 5] U HY 5 U v
2ceigne i 50 (1 E] o[ 8 B L1 )
Bercare T T3 5 5 U 5] U 5[ U 51 U u
Ararmobenzene NA i) A WA [ Y]
Bremachioromethone 92 NA NA NA NA NA
Bremodichioromethane: B0 5| U 5 U E I 5] U 11 u
Bremaform B0 5[ u B 5] _u 5] U i U
Bromometane 10 S U U [ T 5| U 2{ U
Carbon Guflide 5 U 5 U s u £ .U
Carbon Telrachinfde 5 2.7 5 U S 5 U 5 U Y
Chiorcbenzene 100 5[ U 5 U 5] Y 5 U 11 VU
Chiorpathane 5 U 5 U 5 U o) U z2] u
Chioralorm a0 51U 5 U 5 Y 50 u 1] U
Chicromethans 3 3] U 5 U 5] U EY 2] U
¢15-1 2-Dichioroethens 0 70 5[ U 5f U 5 U 5 U 1] v
cis- 1,3-Dichlat_|2ropgne 50 af u ERY 5] U THu
lohexane NA NA NA WA NA
Dibramachicrormethane 30 st 5 u 5| U 51 1 fu
Dibrorngtethane NA NA NA Na 2 U
Dichiorodifiucromethnne 1050 NA NA HA Na 2[ U
Ettd Efrer 1 A HA A A 11U
Ei 708 700 3 U 31 U 1 Y 1

Bold/ltalic - Critaria Exceeded: U . Not detected: U - Detection limit approximate; J - Quantitation approximate:

Tetra Tech NUS, Inc,
R1031005D +_ From dittion analysis. R - Rejected. Na - Nai Anatyzed elra Tec
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TABLE 3-3 {cont))

SOUTHERN PLUME EXTRACTION WELLS
PRE-JULY 2000 VOCS AND METALS DATA

DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE
PAGE 4 OF 4
Sampie Slation RWS-S W56 _:% RSB RWET
ES-RWSE: ESTAGW-

Sample Mumber 0711 1028 3339 F5101 RWS?-00

Dale Sampied 711/1955 512871 599 62611559 /281950 47262000

GQC Identfier None MNone None Nore Nong

MEL

Criteria ML |1maz

Hewachlarabutad ene 4 NA NA NA NA 1 [H
Isopropyloenzene NA NA HA HA 1y
Me?hﬂl!:mle NA NA Ha Na MNA
Wrertryl ter Bund Edwr -] i) TiA Na NA 5 U
Methdcyclohexane A N& WA Th HE
[Memhyiene Chioride B ) 5[ Ufs EfB 5 5| @ T U
n-Butyhenzena NA NA hLA HA 1 u
r-Fropyihenzene N2 NA NA& WA il U
MNaphthalene 25 Na& NA NA NA& i U

Iscpropyfoluens NA A NE NA i 0

sec Butybenzane HA N HA NA il u
Styrene 100 5 H I 5 U E1IY) 5] O 1T U
tert-Butybenrens NA HA NA N& 11 u
Tetrachioroethene H 3}330 ‘1300 {110 256 M EZ

Tohene 1000[ 100 BT ! s J HJd U
Tolal Xyieres 10000 B0 S 3 U 5 U 5| U 5 U
frans- 1. 2-Dichioroethane 00 70 0 5[ U I 5 U 1 U
trans-1,3-Dichloropropene 5 U s U 5l U £ i u
Trichorobergzene, 1,3 5- N& A NA NA 5] U
Trichioroethane H L] 5 U 5 U | U 5[ U 1 U
Trichiorofiuoromethans 2300 NA NA NA Ha i U
Uiyt Crlorida 7 55 51 0 O I U T 1T}
TAL Matal Annlysin [UGL) DAHXES A NA A& HA|
Ertram 1430 FEE) NA NA. NA NA]
Anfrromy 3 0] U WA H& NE, NA|
Arsenic 10 20| U NA NA NA. NA
Barium 2000[ 1500 £ ] HA NA HA NA
Eerficm ] 016 U NA WA WA NE
Cadmim 5 H 0E7| B NA& NA FA NA
Caldum 2200 1 Na NA NA NA
Chromium 106|100 12| B NA HA N& NA
Caball 060 U NA NA NA Na
Copper 1300 10f B NA NA MA NA
Iren (12 NA HA NA HA
Lead 135 26 135 NA HA HA NA
Mpgnesium £110 A NA Ha NA
Marganess 200 158 A NA N& N&
Mercory 2 H 013] U MA NA N& HA
Nickel 150 [ NA HA NA NA
Potassium 1560] B NE NA, NA NA,
[Seterium 0 10 50| U HA NA NA HA
Ew 50 056 B WA Na NA NA
e 3060 NA NA& Na ()
Thallum 2] o4 0] v NA NA, NA Tax |
Vanadium 06| B NA, NA NA A
Fi EX7] il NA N A HA

BoldHatic - Criteria Excesded: U - Not detected: L) - Detection bmit spproximate; J - Quantitation approvimate; Tetra Tech NUS, Inc.
R10310050 * . From difution analysis: R - Rejected; NA - Not Analyzed



TABLE 41
TETRACHLORQETHENE TRENDS IN SELECTED WELLS
DRAFT IN-BITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

PCE in Northem Plume (ug/L)

Jun-99 Jan-00 Feb-00 |AprMay@d| Jun.00 Sep00 Nov-00 Dec-00 Man‘Aprﬂ Jun-g¢1 MNov-01
Cverhurden Manitoring Wells

MW-35 g8lns ns 3000]ns dry ns dry ns ~ ary dry

MW-20S dry ns ns dry ns dry ns dry ns dry dry

MW-235 dry ns ns 130(ns 380(|ns 16|ns dry dry

MW-425 na na nad __|na na na na na 300 100 |dry
MW-425H fa na na na na na na 10|n= ng dry

MW-435 na na na na na na na na B20|ns dry

MW-445 na na na na ns 31[ns 360 [dry ory
MW-445B na na na na na na na 18{ns ns dry

MW-455 na na na na na na na na 27 [dry dry

MW-465 na na na na na na na na [ 90 |dry dry

Bedrock Monitoring Wells

MwV-3B 50|ns ns 12000 |ns 13 9B 7 1600 23
Myv-48 ns 1U|ns 1U]ns ns ns U 13 8 2
MW-208 27D0ns ns 5 J|ns 12000 16000 8 5100 8000 B 2500 270
MW-238 790 ins ns ns ns 450|ns 830 300 240
MW-34B1 na 560 2800 660 450 1500 270008 2900 7400 B 1300 6600
MW-3482 na 120 85 78 77|ns 49 B 5 14 ] 24
MW-35B81 na 5900 7200 270 460 16000 12000 B 6800 9700 2100 9100
MW-35B2 na 7100 2800) 710)ns 13000 3300 B H300 380Ins na

MW-36B1 na 1100 730] 950 610 1300 [ns 1700 810 840 230
MW-36B2 na 440 360 620 490 470|ns 360 15 46 12
MW-39B1 na na na na 300|n=s ns 2000 500 160 180
MW-3582 na na na na 260|ns ns 1800|NS ns na I
MVV-4081 na na na na 1 J|ns ns 5 2 11 R
MW-4082 na na [na na 1J]ns ns 17[NS s na

MW-41B1 na na 1na na na na na na 300[ns 56
MW-4182 na na jﬁa na na na na na 220|ns 11
MwW.4281 na na na na na na na na 150/ns B20|
MVW-4281 na na na na na na na na 160G ns B2
MW-43B1 na na na na na na na na 840 |ns 150
MW-43B2 na na na na na na na na 1200{ns 180
IN-1B (open hale) [na na na na na 1800 1800 B 5400 22[na na

IN-28 {open hole) |na na na na na 2200 21008 2100 21na na

IN-1B1 na na na na na na na na na 3900 1400/
IN-1B2 na na na na na na na Ina na 25 300
IN-261 na na na na na na na na na 1300 140
IN-282 na na na na na na na na na 7 100)
RW-1 45 120 18 64 glns ns 7 ns

RW-5 420]ns 230! 210|ns 37¢!ns 2800 18!ns 430
RW7-B1 5 45 12§ 27 17 57|ns 170 500 220 30
RWT-B2 5 74 27] 130 240 130|ns 150 tubing stuck |ns
Extraction Wells [Badrock/QOverburden]

RW-2 36|ns ns 43 3100 3|ns 4 a4 4
RWW-3 1300|ns ns 3200 410 34|ns 120 2400 1600 110
RW-4 41300|ns ns 490 740ins ne B8C 1900 1700 27001
RW-3 na na na na na na na na 270 43 150)
RW-9 na na na na na na na na 690 230 180)
RW-10 na na fna na na na na na €10 25 56
RW-11 na na [na na na na na na 150 24 140)

RIOZ 10050 Tetra Tech NUS, Inc
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TABLE 4-1 {cont.}

TETRACHLOROETHENE TRENDS IN SELECTED WELLS
DRAFT IN-SITU OXIDATION TREATARBILITY STUDY
EASTERN SURFLUS COMPANY SITE

MEDDYBEMPS, MAINE

PAGE 2 OF 2

PCE in Southern Piume {ug/L)

Jun-93 Jan-00 Feb-00 |Apr/May D0) Jun.DO Sep-00 Nov-D0 Dec-00 Mar/Apr 01 Jun-01 Nov-01
Qverburden Monitoring Wells
MWW-BS 570[ns ns 35C|ns 52|ns 78 44 34
MW-105 1UIns ns 1 U|ns ns ns 1 Ulns T U 1L
MW-118 1U|ns ns 1 Lijns ns ns 1 Ulrns 11U 1L
MW-135 140 [ns ns 5[ns ns ns ns ns dry dry
MW-185 ns ns ns 42ins 58[ns 57|ns 24)dry
MWY-195 dry ns ng ns ns dry. ns ns ns dry dry
MWW-258 ns ns ns 3|ns d ns 4ins 2 -
MW-308 na na na 53[rs 22 B[ns 1d[ns 17 1
MW-318 na na na 170[nrs 160\ns a1 56 43 £
MwW-325 na na na na ns ns ns Gins 38 )dry
MW-338 na na na na ns 55(ns 41 [ns 55 |dry
I1S-1S na na na na na 84 Bins 72 54 44
1S-28 na na na na na 71 Blns 72|ns 48 11
Bedrock Menitoring Wells
Mwy-8B1 52|ns ns 150 [ns 1 U|ns 2 2 4 17
My -8B2 200(ns ns 140 ns ns ns ns ns ns ns
MW-10B 06 JB|ns ns 1 Ulns ns ns 1 Ulns 1U 1
MW-11R 1 Ulns ns 2ins ns ns 3lns U &
Mw-198 Jins ns 3|ns ns ns 2[ns 1 1.
MvW-22B 4 JBins ns 5[ns 3fns 2ins 1y <H
MWW-258 0.8 JB|ns ns 2lns ns ns 2jns 1 k)
1516 na na na na ra 1Blns 4 a7 3 !
1S-2B na na na na na 1 H[ns 2|ns 21 141
Manitering Wells [Bedrock/Overburden]
RWES-2 na na ns 1% ns ns ns d|ns ns 3]
RWS-4 na na ns 1890 [ns 77 8|ns 93 45{ns AL
BWS-§ na na na na na ns ns 14|ns ns 1l
Extraction Wells [Bedrock/Overburden]
RWS-1 na na ns 5|ns ns ns 2[ns 1 14
RWS-3 na na ns ns ns 56 Blns 6|ns 13 5]
RWS-5 na na ns 180ins 14 Bns 7 13 26 35
RWS-6 na na ns 120kns 45 Bns 38 3 3] 10
RWS-7 na na ns 24|ns 19 B|ns 1U|ns 3] 18
PCE in Non-Plume Wells {ugil})
—
MW-165 1u|ns ng ns ns ns ng 1U}ns 1y 1u
Mwy-15B81 10(ns ns 1U|ns ns ns 5U|ns 1U 14U
MW-15B2 ns ns s 1U[ns ns ns 1U[ns 14U 11U
MW-165 1ulns ns ns ns ns ns 1U|ns 1U U
MW-1687 1U|ns ns ns ns ns ns 1U]ns 1U 11U
MW-1682 ns ns ns ns ns ns ns 1UEns 11U 1U
Myv-268 C.8JB 17|ns 2[ns ns ns 1U]ns 1U 14U
MW-378 ns ns ns ns ns ns ns ns ns 1u 14
MW-I75B ns ns ns ns ns ns N 1U]ns 1y Y]
MW-37B1 ns ns .64 1y 2Jd[ns ns 12ins 2 14
MW-37B2 ns ns 1.8u 11 10Ulns ns 1Ulkns 14 1
MV¥-388 ns ns ns 1ulns i ns 1U]ms 1y 1
Notes:
Phase 1 First NaMnQO, dose applied cunng July 2000 into MW-3481. MW-35B81, IN-1B, and IN-28

Groundwater with MaMnO4 was recirculated in aguifer cunng August 2000.
Second NaMnQy, dose applied Sept 22, 2000 into MW-20B, MW-34B1, MW -35B2, IN-18, and IN-2B

after analytical results were received
Third MaMnO, dose applied dunng Jan 2001

Phase 2 NaMnOy dose applied during late April-May 2007 into select monitoring welts and DP wells

Abbr: na - not applicable, well not cansirucied
ns - nol sampled

B - laboratory blank contamination was presant, but only 10w conc

J - quantitation approximate
1) - detectioh imit

RI031005D

Tetra Tech NUS, o



TABLE 4-2
NORTHERN PLUME EXTRACTION WELLS
NOVEMBER 2001 VOCS AND METALS DATA
ORAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

Sample Number ESRA-GW-RW2-110201 ESRA-GW.-RW3.110204 ESRA-GW-RW4-110204 ESRA-GW-DUPQ1-110201
[Sample Location RW-2 RW-3 RWA RV-4
Cate Sampled ~~ T TP 117272001 117272001 R 117272001
Jiitered T ’ unfittered Unfitered ’ T |Unfitered " |Unfiltered I
fec MRS 1% o T~ |Field Dup. ESRAGW- Field Dup ESRASGW-RWA
aC Identifier MCL |2 Mone MNone IRWA4-114201 110201 i
[Volatile Organic Analysts (UG/L) T I T T
1112 Tetrashioropthane [T 1 TTaE o T TG T L1 Y T | R 20
1.1 1-Trchorgethane - F R I B W qo| Ul 20] 4
1.1.2,2-Tewackicroethane T 1]oul T 1 u wl w7 - 20| U
14,2-Trichiorogthane ~ . 5] 3 - 11 u e WoufTT 0] U 20[ U
1.3-Dichleroethane - T 70 Tabu B o T o o T FiR
[11-Dichicroethene 7 i I i U 16| U 20 U
1, 1-Dichlcrapropene 1 U 1l Wl U - 20| Y
[1,2. 3-Trichiofohenzene 1 U Al _—7 ] uT T 0|
[+ 2,3-Trghoropropsane ) 40 iU U o o 20| U
1,2 4-Trichlorobenzene ’ T ol owT T 1 U, 11U 10| U 20 U
1,2 &-Trimethylbenzene 10 Ul 1 U T Tl o 20| Y
1. 2-Oferomo-3chloropropane | 6.2 02 1] uf _ Ay o u 0]
4.2-Dibromoethane 1 u 11 U 10 U o 20 U
1,2-Dichlorobenzene 00 1] U 11 U 10 U 26| U
1.2-Dichlorcethane 5 5|7 7 - 1l u 1] u 0 1] U 20[ U
1,2-Dichloropropane k] S _1u 1 u 0y 20) |
1,3,5-Trimethylbenzene 1 U 1l U 10 U 20 U
1,3-Dichlorobenzene a 85 - I ___‘ B ;1__\.) T o] u 20 Y
[1,3-Dichioropropane oo - 1 u - 1| u o 1o Ul 20| U
1,4-Dichlarogenzena ) 75 il u u L ot ul oo 20 U
2 J-Oichiorapropane ™~ T ! NA | Na HA NA|
2-Butancne 170 -1 T R I ol Y
2-Chiorotohuene ] i 1 1 u 0] U 0] J
2-Hewanone TtTtvk T/ 5 U I _ fo0] W 100] U
4-Chiorotoluene - ! 1y AL I 20] U
4-ieityl-2-Pentanone T | ) &5 v 50 U 100] U
Acetone B sl u 5] U 5 U 100 U
Benzene = 5 5 1] 1l v 10/ U 20| U
Sramobenzene T - 1l v | 10 U 20| Ui
Bromochicromethane a2 1 U 1 U 10 U 20| U
[Bromodichioromethane 80 1l u LI 0] v 30| Y
[Bramoform B 80 A 1l u oy 20, U
Bromomethane 10 1 uf 1 0] U Z0] Y
lic - Criteri U - tected; UJ - Detection limit appraximate; . - Quantitation appraximate;
RI031005D B - e B e e eayain, R . Feacted: NA . Nt Ariyzed Tetra Tech NUS, Inc.

g 7
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TABLE 4-2 {CONT))

MORTHERN PLUME EXTRAGTION WELLS
NOVEMEER 2001 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS GOMPANY SITE

MEDDYBEMPS, MAINE
PAGE20F 3
5ample Number ESRA-GW-RW2-110201 LE_SRA-GW-RW} 110201 ESRA-GW-RwW4-110201 ESRA-GW-DUP01-110201
Sample Lacation RW-2 RW3 RW4 RW4 [
Date Sampled 11/2/2001% 117272001 117272001 117212001
fitered Unfiltered Unfifered Unfiftered Unfilterad ]
MEG_159 Field Dup. ESRA-GW- [Fieid Dup. ESRA-GW-RW4]
QC Identifier MCL 12 None None RW4-110201 110201
Carton Disude 1 U il u 10] U 20] U
Carban Tetrachloride 5 27 [T 1 U 10/ U 20U
[Chiorobenzene 100 iU 11 0 1a] U 0] U
[Chioroethane I T 11 U 1 ol T wl U 20| U
Chiloroform 80 - iU 1l v 10] U 20 Ui
Chioromethane 3 i U il U 10 u 200 U
Sis1 2 Orhiorosthene 78 70 Y 2| 1o 1330
jcis-1,3-Dichloropropene 1 u 1ol - 10| U 20"y
Dibromochlormmethane a0 i 1l u 1l U 10, U 201 Ul
Dibromomethane il u 1] U 0] U 20/ U
Dichlosodiflucromethane 1050 1 U 1] U 0] U 20] U
Ethylbenzene 700 700 T il 1 u] 1] U 20) U
Hexachlorobutadiens 1 1l U 17U 10 U 20| U
lodomethane o 1 u 1] U 20; U
Iacpropylbenzene i u il 1B U 20 U
ma&p-Xylene NA NA NA A
[Methy ter-Butyl Ether = U U 0] U 20] U
|Methylene Chicride 5 48 1 u 1l [ 20} \i
n-Butylbenzene 1 u 1] U 0] U 20| U
n-Propylbenzene il U 1 U o] u 200 4
Naphthalene 25 11 U i u Wj U 20 i
jo-Xylene 1 U 1 U 0 U 20) Ui
p-Isopropyfioluens Hu i U 1o 0] 20 U
sec Butylbenzene 1Y by 1 Ul 200 U
Styrene 100 5 1u i u 1o U 20; U
fort-Bulylbenzene U i_u] 1 U 2 U
Tetrachlarogthene s a4 ¢ 1500 2700
Toiusne 1000 1400 v iy 10; U 20 U
Tatal Xylenes 10000 600 1 u 1| u 10 U i
frans-1.2-Dichloroethane 100 70 iU 1 U 0 U 20 U
trans-1,3-Dichlorapropene % U 1w 10 U 20 Y
Trichlatoethene 5 5 iU 4 49 Ll
Trichiorafiuoromsthane 2300 Hyu v . 10] U 200 U
inyl Acetate U 1 u 10] U 200 Y
[VinyT Chioride 2 0.15 11 U 1] U 10 U 201 |

BoldAialic - Critefia Exceeded; U - Not detected; UJ - Detection limit approximate; J - Quantitation approximate;
Rio3100S0 * _ From dilution analysis; i - Rejected; MA - Not Analyzed Tetra Tech NUS, Inc.



TABLE 4-2 (CONT.)

NORTHERN PLUME EXTRACTION WELLS
NOVEMBER 2001 VOCS AND METALS DATA
DRAFT IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

PAGE 3 OF 3

R103100SD

Sample Number ESRA-GW.RW2.110201 ESRA-GW-RW3-110201 ESRA-GW-RW4- 110201 ESRA-GW-DAP01-410201
Sample Lotation RW-2 RW-3 RwW-4 RW-4

Dale Sampled . _[1eroor 11/22001 . ool 117272001 B
firered Unfittered Unfiltered Unfiktered Unfiitered

MEG_199 I A Field Dup. ESRA-GW- Eeld Dup. ESRA-GW-RW4

QC Identifier MCL |2 Nane None RWA4-110201 110201

TAL Metal Analysis (UG/L)

Afuminum - 1430 [11500 28 [4s20 ez T
| Antimony _ T8 T IFful T 3r uiaa =1 53U
Arsenic 10 - 30 by 73] B[103a 297

Barum~ T ~l2000. 1500 114 ﬁL 50, B 765 269
Beylium _ _ A N o8| Bl 0] U 38| 8 17| B
[Cadmium H] 5 040 U 040 uUit0.6 2.4| B
Calcium 15700 11600 79500 40900
Chromium 100 100 222 14| B[ 738 234
Caobalt o 205] B 42] 8 752 154
Copper - 1300 151] 8 41] B 130 446
Iron 19700 4550 736000 246000) |
Lead 15 20 ) 22| U300 _ i 133
Magnesium 22500 2930 B 9060 5750
Manganese 200 (963 1230 | |37s00 __| 23800

Mercury 2 2 0.10] U 010 U ____010 u 0.10] 4
rckel - = s 6B.B 33 A 787 36.0| B
Potassilim - 3 2440] B 160 B o 4720 B 2680( B
Selenium - 50 0 48] U 48| Ulz68 - 124 N
[Siver 0 L L 1 B 1.a] 0l
Sodium 6620| 7450] 25800 18800 |
Thallium T ] 04 &2 v i 53] "Ules0 6.4 .
fvamadium ~ — I B N 66| B 210 8 109 32,

s — — a3l i 40| 25|

Bold/Malic - Criteria Excesded: U - Not detected; L1 - Detsction limit approximate; J - Quantitation approximate;
* - From dikution analysis: R - Rejected; NA - Not Analyzed

Tetra Tech NUS, Inc.
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TABLE 4-3

SQUTHERN PLUME EXTRACTION WELLS
NOVEMBER 2001 VOC AND METALS DATA
DRAFT IN-SITU OXIDATION TREATARBILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

|Sarrlple Numbar

ESRA-GW-RWS1-110201
1

ampls Locafion

ESRA-BW-RWS3-110201
T

ESRA-GW-DUP02-110201

I [R5

ESRA-GW-RWS5-110201
RWS-E

ESRA-GW-RWS6-110201
[RWSE

ESRA-GW-RWS7-110201
RWS7

Diale Samplad
fHred

117202001~

11272001

11272001

11722001

1122001

QC |dentfier

MCL

=

§

ared

RWS3-110201

110201

mred

ared

117212001
Uriliered

None

Nore

Nena

alntils Organie Ansl

1,11 2 Tarnchorcethine

20D

1,1-Oichorcpropsns
f

T3 TAeRwrchenzers
1.2 -Trichioraprapane
724 Trichorcbenzens

1.2, 4-Tomefrybenzene

1,2 Dbroma—F-cHarspropane

. 2-r
1.2.Dichiorobanzene

¥

1.Z-Cichioroefhane

T,Z-Dichiorapropane

135 Timelriberzene

1.3 Cichlorobenzens

|
r

5

|
|
,__J‘-,JA________

1,3 e Foropropane

JEY Y R Y Y ) N I N Y N N N e T

[ e o o e e P T P A e

R T 1 O 0 0

JEFY S Y P ) R Y Y Y U Y DY R [OPY R Y ) DU

7.8 Dichigrobenzens

JEPY (PSS (U Y Y Y ) R R PG Y Y DY DU PSP PP ) ) Y DS

2 2-Dichiorcpropana

Z-Buflanone

170

=

P ClCiC|C|CiC|C|C|C|C|C|CiQ|eiC| | = T C] g

z

4

|[>-CHlorsiokmne

E-ﬂemmﬂ!

[-Chiorofoliens

4-Methyl-Z-Pentanons

[Acsione

Lyriy)

Bromochiorometane

92

Brom ehare

BD

o™

20

dromomethane

Carbon Disuflde

[Carbon Tetrachicnde

27

Chorcbenzena

Chioroethane

Chiaralomm

[Fs-1.2-Dhchloroethene

0

|cTs-7,3-DicHoropropene

Cibromochioromettane

8¢

. [Dibremometane

FFCCCCCGCCCCCECCCCCECC

Dichiorodfiacometane

105

[EFverere

700

700

e R R e R L I S e e e L L e R i -]

=
CCCCCCCCCCCCCCCCI:CCCI:C'L'.Ci)CCC|CCCC{CCCJCCC[CCCCC I:!

4@4-....._._...,._a-...._._...‘_n_...an._.a._.un

| =]

||l ol ala] sl ol sl al ad ] ol o] Wl oafen] | o 2an

clo|cle|leicle|eiclelele|c|e| el cleleja|c|loiciclel bl el el Clalelc| el e cle|c[c|e| S cl T

Y U VS (R (R R U Y R S Y Y Y S DR Y Y ) D) Y01 DS Y R

F3 T
CCCCCCCCCCCCCCCECCCCCCCC)DCCCCE:CCJCCCCC-‘CCEIECJCCE

JRJ P (PN (R Y PN R DY [ Y O O Y S P e L N L et

f ot Kot [ ] ] | el e ol ] ] ] ] I e o o ] [ ] [ | e | o ] et ] | | o [ ] [ ] e [ | ] | o [ ] | o et o] o

Z|
CCCCCCCCCl:CCCCCCCCCCCCCC)CCCCECCCCCCCJCCCCI:CCI:

JPY G Y P ) Y D Y (Y S Y P D) BN Y (Y I I Y 17 N G R L

RID31005D

- Criterin E

U - Not dewcted; U - Dataction bmit

* - From dlon snaiysrs; R - Rejacted, NA - Not Amayzed

J- 1 AP

Tetra Tech MUS, Inc



TABLE 4-3 (CONT.)

SCUTHERN PLUME EXTRACTION WELLS
NOVEMBER 2001 VOT AND METALS DATA
DRAFT IN-SITU OXIDATIGN TREATABILITY STUDY
EASTERN SURFLUS COMPANY SITE
MEDDYBEMPS, MAINE

PAGE 2 OF 2
ESRA-GW-RWS1-110201 ESRA-GW-RWE2-110201 ESRA-GW-DUP02-110201 ESRA-GW-RWS5-110201|  [ESRA-GW-RWSE-110201 ESRA-GW-RWS7-110201
AWET T |RWssT T WSS T|RWEE - ]
117272001 - 117272001 11727200+ 117212001 197272000 17272001 ]
Unfered _ Urfared | [Unfieced Unfier Urifiared UriWated |
MEG_133] Flsi Dup. ESRA-GW- T FRAEL — ]
Qc igenter MCL {2 None RWS3-110201 110201 None Hone Nore
Heys_c}wobtmm” N 1 [T T e — Ty —
lodofizthane R ol — 1y iU N U s
Isoprogylbenzens 1 T U U T T - T B
mio-Xylene I NA A T wal T T WA - i TRl
Rty er BT ERer — 1w o ke S L - —
efifene ™5 45 B u ol T I fou - i u il Ul
n-Bufyferzene ) P “ iU v 1u o 1Y 1y
-Frafbenrene b T J R e | ) B T IV o~ - 1o [yl
Naphthalenie T B Al fiu 1| ul” T 1§ u 1oy .4
3 Wyene o ) _ i ol 1 u U ] o 1 4]
lsoprogyfionens iy T o | u i u - i ‘4;1_ U
secOufbenzehe - T 1 u ul —— " Yo —— o —— T T
Sijene e 00| a5 e U - U v v iU il u
lert-Butyberuena . ] U U iU T o DT 11U
TetracHoroethena — g 18 — i als 7 3 - @ =
Toluere ] 1000 1400 1 U U iy tf U 1l u 1] U
Total Xyianes 000a 600 11U 1 a 1) U] 1o T U 1170
Jirans-1,Z2-ClcHoroethene 100 0] T o T o U o U
rans-1.3-Dichloroprapere i U iU [0 0 11y 1y
whane 5 B 1 U Ty T u] il - 10 1
Trichorol mne 2300 1 U 1| U iU 1o 7 1 U 1] U
ml Acetaie 1o ) 1] 1 U]_ - 1] 0] ~ iy
iy ChigAde 2 9.15 e iU 1wl I R 11 U
[TXT FetaT Analysia (UGIL) =
Ahirrioum #a3d (7910 o T 254 268 2190 5650 875] |
Armoy 3 ' 37 0 370 37| U N X 371 0 37 U
Prsenlc - 1 _ Cagl BT EXY T anl ul RN 53] B 34l
Banum 2000] 500 I 52; @ 58] Bf BRI 23| B 265 B
EW o a “Tossl B[ 040] U 7] U 640] U T ose| B 5.40] U|
Cadmium 5 Al T e4p| U "7 oo u 08 U 6.40] U T 540 U 0.40[ U
Calcum R 17300 R tasoef | F2t00 10300 m 53708] |
Chromium i e 100] i 67 B 15] B N 681 B 76 B 1| B
Cabafi - i - 136] 8 L ] LY 57] B 59 B 35| B
Copper T L - TR B[ P 20| U g8 B 1550 B 36] B
fron” ~ — ] o 4510 o - T m 3520 5040 T5a0] |
N T s 20[17.2 60 2B 8] €3] [18.8 30| |
Magnesiom T 5700 - BET0 7060] | L 0] B 11060 |
|Marganese T 200 (736 N T X 56 T TR 823 105
Mercury 3 2 x| I A 0fn] © 910 U 0.0 U 0.10] U
Rickel i 750 i w2 6 T 56| B TR B 121] 8 129] 8 63| B
[Fotasshm : EE IS 73| B b B 2200] 8 7500] @ 2910] )
Seleclum %] | ~ TaBl U 1N 8| U a5 U Ak U 15U
Eg 50 16 U 10| U o] U 3.0[ U o[ u 0] U
ueri - i 7480 11300 11700 12300 100 18200
hium 2 0d] T e[ U 3 U 52| U 53] U 52| U 52| U
Varizdum ] 77 B 0.9 B 6oo| U 54 B 04| B 15 :
L 828 11 U 71| U iZ3[ B 341 32
Bokiftetc - Criterin Exceeded; U - Notdatectad; U - Detaction irmit sppraximate. J - Quantiation spproxdmate; Tetra Tech NUS, Inc.
RIO31005D * . From ditfion analyais; R - Relectad; NA - Nol Anatyzed

I,
.



A

FIGURES



i o
[+ EASTERN -
- SURPLUS
SUPERFUND
SITE |

(-~
BASEMAP: L.S.G.S. QUADRANGLE MAP: MEDUYBEMPS LAKE EAST, MANE, PROVISIOMAL EDITION, 1987
% 0 % 1 MILE
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
— | —— ————— F——— | QUATRANGLE LDCATION
SITE LOCATION MAP FIGURE 1-1
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE TETRA TECH NUS, INC.

DRAWN BY: J. PICCUITO REV.: o
CHECKED 8Y: C. RACE DATE: OCTOBER 2001 55 Jonspin Read Wimington, MA 01887
SCALE: AS SHOWN MAD NAME: \4112\06404\FG1_1.DWG (878)658-7899




P S
E g T R
El':'r ’“{ ST et
¢ P il
Pog Tt R Meddybemps Lake
é '; {f/ MF):)V ‘{."{2‘}%1\
£ 3 {7'/ 7 Mg >,
I R NS
g f i ) r7;£ \Q"":‘.,t)\
§ 8 “BMW-148
L e
A
| v‘\/\",)‘/\/&d\\/
II' 'l/ ((\/ ©°
PRy 4 o Xy
{l ;7 \/Z\ \onl\
£ 7 S s
A""“ /
(‘5.! y o
/£ ?’ /
VA 4 -
/-':" :.'y
& 2T
iy
pid ;7 Gate
&7 o
0.) o I
Q & p
B\@’ & ﬁ/ ‘_,,-,f; Q \f
/\O Q? & ,rf";" o
,’\ % ,{/ ivr/ f
g - v&é 4 o =
; .:4— .;'7 e :
Foogd f Remnant Rock Pile
AN R A < D MW-6S
;4' /(:'- o
. N V3 ,.-J? f
_,‘i ' /{i ‘?-.Y o W 2B |W—3B
RS f @ ¢ MW-248 .
PR G ¢ Suw-278
2 7 i ’j @' R @ h e "
s g MW—1B f Mw-288 & M |
L L F : ® W48 -
A 1 IW—1B : T
A W X
L R f MW— 348 i
& £ 6 —
F [ @ RW-1 S35
gy MW—29B o
; 7’7’ /[\ “ MW-20S o @ =" o
§ 3 - IN—1B & e e 1 4
;i / MW=5S 2 MW-—3S “IRW-2 """ ORCHARD WELL
/‘w&;, 724 & MW—20B SMW-3B F
/ MW—42SB HMW-443B Wood Frame
R < IN-2B@® o e Shed
1 y f RW-3 — _—
o A D
/ RN —4
/ o MW=23Ma MEW-L .
e £ MW—41B¢ 24 e
/ MW—43S MW=238 Concrete o v
/ & RW-8RW-5___ — Fish W & 57
/ R v o 2 X% S
/ MW—43B A
/ / v QBw;g/ P
/ g & MW—44Sg, @ £
/ / [ N Mév}—ztzs P MW-36B {,4" :
L 3 - 7
// / ,ZF & MW_4260 PMW-3% £ 5 .
. & J ood Frame
J 7 A A
// // f R;Rv7vl-10 3y AL E ) ¥ 1-Car Garage
e 3 RU=11 g N / M
/ f $0 MW—45S A
// ; 4 MW-40Bg  Viw—465 >
/ / f MW—4B
/ / 722‘ S MW-38(B)
/ // P %(9 7"\_J/
/ £ |
O 3 ~
/ // )Z« 0)’\
L ; .
/ e
I 4 “’ P >
/ / f o o ‘.\
° . MW-378B
[ / Skl ~ i &
/ / ‘72( Infiltration / >* SMw-375B
/ G IG=ID .
/ j : /
| = IG—IS
3 | Recharge /
/ S | Gallery
e I6-2D |
| ‘\’ll Gate 1G—2S \ #
l o
£
I I _F MW—7S / 57
- g - Gallery \ v
| Manhole . & 4
I MW=15B &
© 3 e oF
ol mw-128 % £ 7
- | i \ £ 7
| I |
a5 %
o 7 |
| I’ s \
| } MW—19B \ 5
o i | B
= 1 MW—195S :
o i % \
-
’ (@) ', d \
) 1 ~
I | 7 TS
b S 11/2 St )
| / _:I ORWS—S m:)/d dFrocr’rE:éGBldg. 0 &
o andone enerator, £
o : MW-25B
P & e
] | : Mwé1 35 MW-47 S
e Treatment u® oM 77/0/%5‘ e LA e
. % Buildin AT — =
! & MW—18S et e ~
I / o o p \ \
I )§< P : | N
’ \ . N
I o Q o4 \\\ \ " e' = S W NG ~
\ ‘ ~ MW-26B ~& "
E MW-88®  IS-1B P 619MW—4,;sas N9 iy S
| Old Stone RWS-5 i Y O TN ~ =
| . MW—32S @ \ A, \
£ Foundation @ & \ \ » - < N
(4’ Deep) & MW—31S \ U %0 5
l eep MW—33S e o Al
\ TSl o L o N, N
\ IS-28 ik e Bt i B
: MW—50S I St 33 ~
\ \\ 5 o’ b b R
| Pl 4 / I o
\ /.:16;4. -.'-"".'- . Sag Q} i O\Q
\ s N RWS—2 | S
\ \ & 5 # MW—10B \ S o 5 S
| > = &7 T X9 Vi 4 \ ™ I'5
| S O Wood Frame e i VAN WART WELL
R Y - Barn SR s
o \ o /
Sl y. o \ RWS-1 &
b i il / \ e
R e \ \
o~ 5 @Qf 7 \ \
| 4 g e eng
- ‘{\\'b- v . \ \\
7 & Trailer \
FANK ‘
A O
Y / MW—11B Legend
< ¢
% ///
> G}MW—HS ° ° CHAIN LINK FENCE
i T S T EDGE OF GRAVEL
—————— EDGE OF PAVEMENT
—_ — EDGE OF WATER
N I R A A SITE BOUNDARY
¢ MONITORING WELL—BEDROCK
& MONITORING WELL—OVERBURDEN
o RECOVERY WELL
* RESIDENTIAL WELL
o MONITORING WELL — OVERBURDEN & BEDROCK
o UTILITY POLE
e S
1. ELEVATIONS ARE BASED ON U.S.G.S. (NGVD 1929) MEAN SEA LEVEL. Gl — EASTERN SURPLUS CO. SITE — MEDDYBEMPS, MAINE
2. BEARINGS ARE BASED ON MAINE STATE GRID COORDINATE SYSTEM (EAST ZONE) "NAD 83”. DISTANCES SHOWN | : , : SOURCE: TOPOGRAPHIC/INSTRUMENT SURVEY PERFORMED BY OEST ASSOC E TETRA TECH NUS, INC.
ARE GROUND DISTANCES AND ARE NOT REDUCED BY GRID AND ELEVATION FACTORS. CONTROL STATIONS USED: | 40 0 40 80 INC. DATED. OCTOBER 1996 UPDATED: JAN. 2000. APR. 2001
GREEN.......... N = 499787.956 E = 1270274.069 ALEX............. N = 502946.205 E = 1254863.930 e —— ——— — P : - : : - - '
3. WELLS MW-47S TO MW—50S LOCATIONS APPROXIMATE, ALL OTHER WELL LOCATIONS SURVEYED. R ol MR 7. 2003 P11 s MR
4. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. PROJECT MANAGER: L. CHU DRAWING NO: ACFILE NANE: REV: (’978)658_7899
5. PLAN NOT TO BE USED FOR DESIGN. PROGRAM_MANAGER: _G. GARDNER FIGURE 1—2 | DWG\4112\0760\FIG_1-2.DWG 0




i
i
H
i

“~—  Meddybemps Lake —~

{

GRAPHIC SCALE
40’ o 40’ 80’

e ——— e p—

Legend

CHAIN LINK FENCE
EDGE OF GRAVEL
EDGE OF PAVEMENT
EDGE OF WATER

MONITORING WELL—BEDROCK

3% MONITORING WELL—OVERBURDEN

RECOVERY WELL
RESIDENTIAL WELL
UTILITY POLE

MONITORING WELL — OVERBURDEN & BEDROCK

INJECTION WELL

OVERBURDEN ADDITION WELLS

PREVIOUSLY EXCAVATED & BACKFILLED AREAS

NOTES:

1. ELEVATIONS ARE BASED ON U.S.G.S. (NGVD 1929) MEAN SEA LEVEL.

2. BEARINGS ARE BASED ON MAINE STATE GRID COORDINATE SYSTEM (EAST ZONE) "NAD 83”. DISTANCES SHOWN
ARE GROUND DISTANCES AND ARE NOT REDUCED BY GRID AND ELEVATION FACTORS. CONTROL STATIONS USED:

GREEN::csocans N = 499787.956 E = 1270274.069 ALEX............. N = 502946.205 E = 1254863.930
3. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE.

DRAWN BY: R.G. DEWSNAP

PREPARED BY: C. RACE

CHECKED BY: L. CHU

TITLE: WELL LOCATIONS
EASTERN SURPLUS CO. SITE — MEDDYBEMPS, MAINE

SOURCE:  TOPOGRAPHIC/INSTRUMENT SURVEY PERFORMED BY OEST ASSOC.
INC. DATED, OCTOBER 1996; UPDATED: JAN. 2000, APR. 2001

DATE

PROJECT MANAGER: L. CHU

SCALE: DATE: PROJ. NO:
AS SHOWN JANUARY 7, 2003 N4112

DESCRIPTION

DR BYJAPP B

PROGRAM MANAGER: G. GARDNER

DRAWING NO: ACFILE NAME: REV:
FIGURE 2—1 | DWG\4112\0760\FIG_2-1.0WG 0

“FE| TETRA TECH NUS, INC.

55 JONSPIN ROAD
WLMINGTON, MASSACHUSETTS 01887

(978)658-7899




(4 i
f ,,7’ e P L i S et e
3 o f(l;.'f‘ kB
¢ ot L Meddybemps Lake
g 3 A 5 g
£ s S
g 4 P V\\\‘%
4 3 T S LT B
F "'f A"-‘f".. s?‘ﬁ L .W')'\
I o U MW—14B
Fogd P
I3 =
iy &< ; .
£ o
4 ° N
z N
,‘4/ 17 \/Z\ \klo
[4’ 5y \223
L
&7
/’f .# %O
L o
£F
l‘!. ;y —
/.';" :f?
g
F ¥
/ ,f '?,;’ Gate
9 /_5"- '."‘/:‘ °
S &P
s{':’ q;g / yj; . ‘.72(
o bQ VA \z(
oD R 4
/\ (72} .1‘ rf/g/ o
,.'."“;. & 4_{?’. 7” S
Fod ey % Remnant Rock Pile
,:“;r ' a”/‘r ”j | o
FLa w28
LI Y &
Ty @ "
g A j’/ MW—1B f MW—28B @
3 £ 4 4
i i P Iw—18® o
5 7 R = =
3o X 74 -
; F GRAVEL DRIVE MW_298$ MW=358 G | ' /
¢ 7 AS BUILT MW-20S g e g S Al
¥ ; i X M o ¥ el
b, 3 Mw—5s 10—23-01 SR T ORCHARD WELL
/**\5/ & ROCKS — MW-208B ' o
/ (TYP.) ‘ Wood Frame
/ / : IN Shed
/ /
/ /
/ / O t /,,4*"6 .
) / oncrete &
/ Fish Way«* 57
/ A 5
/
/ &9
S o
/ / g
e £ 7
/ 4 £ ’7'7
/ £ Wood Frame
/ £ 7
/ F 1-Car Garage
/ &
/ /
/ /
/ /
/ /
/ / S MW-38(B)
o 2
P h b
Bl :
/ // 3
/
P e
o '
/ 3 PMW-378 &7
/ i o
/ / ‘)Z( gfl:;tratlon $MW—37SB /.-4;5%}"’ SMW-16B
aile QY
[ £ ry A7 Dmw-16s
| = / : 5"? o
/ 3 | Recharge A
S Galler 4
| © / . f/ ;5';/
(@] SR ¢
| &, ” Gate £
I S : ';7/
B MW—12S WE / 7
| o l & - Gallery s
[ Manhole B & 7
| @ @ MW=158 #
lo!  Mw-12B { & A 7
'3 o
- 1
| ]
[ :
o °
| 1
o | jr»
e | 1
, o
Por |
aa :
’ ’ )
f 1 11/2 St
[ / RWS—8 : \(NAog/d Fras Bide._ ;N
- 28 - g andoned Generator
Il [ j : %Mw s : \ T.V. Antenna
L 1 MW-25B :
I o 3 $ 4 . a —
ll | I& MW=13S  MW-47 Sk« L e
e X Treatment R% W i e W
I % Buildin » R i
| o Gt
| I x( X e
4 MW—18S N o ="
| ! v °-‘ﬁ/'&’r-"";yw fs O i { : \
I xR Baats ;
I 9 _."-‘cu ,.w“‘«) K ) \ 7.
| | X( W o Q MW—48S \ . \ «
) o P - \ =
| X xS - RUS-6 A @ g <
’ N 1 IS-25 1515 \ - MW-26B at S
J & > 7 MW-8S \ i 7
/ PO 7 & I% : b i
/ o 2N P a MW—8B IS-1B P YMw—4o9s \ O ~ P
/ | Old Stone : RO ek RWS-5 \ L\ S Rl
I Fomdain | Offc AR i NEeenalie e N £
] (4" Deep) Lo “ =\ M= 335 MBS N, e A . i
g | - Py \ - & ~ % %
TP‘I \ ﬂ'.. //// X \\ e‘ RWS—4 \\ \ ’;‘ \ %0 B 0/&9 ~
\ \ /»“ . i \\ \\ IS-2B $ \\ ) L@ o~ ,¢ W 3
‘ﬂ.;- oL \ X \
2% 3 MW—-50S i o
\ \ & Slw—ss N i ’ b e N
ey s Gk RWS-3 | L
\ ' d @\ N ’/ I E
T o MW—22B"  \ '\ i | \ S
5. A o, 5 | S
& 57 N \ M RWS—2 ! 3
\ \ £ / MW—10B 3 N # S
\ LN 4.’-‘"";. ,-":y e / \\ \\ l"-é
e :'R.q.:n . o \ N II o
| b ~aT ..w"’// \)\' // Wood Frame \ Nlel jd VAN WART WELL
‘ d_/ A iy Barn ’\ NEA \\ / kS
' : \ [ a
\ l(\ 3 e D v \ RWS-1 .8
\ \
‘ l 4 - 3 \\ \\
e e M @@ ol X X \
/ oD / \ \\
4 x\\’b' /i : N2 R
/ // “(oc’ b Trailer \
// ,\o// Legend
/ / / MW—11B Legend
2 7
> Q}MW—HS ° ° CHAIN LINK FENCE
> : T SR TR AT TR EDGE OF GRAVEL
05 4 TR G i3 MR T e EDGE OF PAVEMENT
—_ = — EDGE OF WATER
I O I A SITE BOUNDARY
L MONITORING WELL—BEDROCK
& MONITORING WELL—OVERBURDEN
o RECOVERY WELL
@ RESIDENTIAL WELL
o MONITORING WELL — OVERBURDEN & BEDROCK
O UTILITY POLE
NOTES: EEE‘;VL“REB;B : F(’J'C%‘\'gg TITLE: WELL LOCATIONS AND CROSS SECTION LINES
1. ELEVATIONS ARE BASED ON U.S.G.S. (NGVD 1929) MEAN SEA LEVEL. ket e EASTERN SURPLUS CO. SITE — MEDDYBEMPS, MAINE
2. BEARINGS ARE BASED ON MAINE STATE GRID COORDINATE SYSTEM (EAST ZONE) "NAD 83". DISTANCES SHOWN SOURCE: TOPOGRAPHIC /INSTRUMENT SURVEY PERFORMED BY OEST ASSOC E TETRA TECH NUS, INC.
ARE GROUND DISTANCES AND ARE NOT REDUCED BY GRID AND ELEVATION FACTORS. CONTROL STATIONS USED: [ 40’ o 40’ 80’ INC. DATED. OCTOBER 1996 UPDATED: JAN. 2000, APR. 2001
GREEN.......... N = 499787.956 E = 1270274.069 ALEX............. N = 502946.205 E = 1254863.930 e —_— SCALE: DATE: PROJ. NO:
3. WELLS MW—47S TO MW—50S LOCATIONS APPROXIMATE, ALL OTHER WELL LOCATIONS SURVEYED. " AS SHOWN JANUARY 2003 N&112 eSS ST ROR
4. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. PROJECT MANAGER: L. CHU DRAWING NO: ACFILE NANE: — ('978)658—7899
5. PLAN NOT TO BE USED FOR DESIGN. PROGRAM MANAGER: G. GARDNER FIGURE 3—1 | DWG\4112\0760\FIG_3-1.DWG 0




180
_‘

170

160

150

140 -

130

120 1

110

SECTION A-A’

f DwaAtES

100

11

EOS @ 219 FT
EOER @ 219 FT

B2=71-101 FT
EOB & 123 FT

BEND [N
SECTION
SECTION
B
w3 EEND. N

SECTION A-a’

160

EOS & 215 FT
ECB @ 215 FT

o
ot .

.-v-..-o.---.--...I..r.-

1600

FOS & 217 T
EOB @ 217 FT

83 _'|J_

LIMIT OF LAKE

LAKE ELEV
= /L2
115,/986)

L 170

= 160

— 150

— 140

[—130

— 120

~ 110

HORIZONTAL SCALE

VERTICAL SCALE

GRAPHIC SCALE

50° a’

50°

100

e e

1o’ a’

10’

20’

= — o ——— ]

100

MNOTES:

1. THE BEPTH, THICKNESS, AND CONTINUITY OF
THE SUBSURFACE MATERIALS INDICATED ON THE
PROFILES WERE GENERALIZED FROM, AND
INTERPCQLATED BETWEEN SUBSURFACE BORINGS
FROM DATA REPORTED ON BORING LOGS.
INFORMATION REGARDING SUBSURFACE CONDITIONS
AND WATER 1EVELS EXISTS ONLY AT THE SPECIFIC
LOCATION OF EACH BORING AMD AT THE TIME

IHE BURING WaS SAMPLED.  THE LINES
DEPICTING THE DISTRIBUTION OF THE SUBSURFACE
MATERIALS REPRESENT AM ESTIMATED,
APPROXIMATE BOUNDARY, AND THE ACTyAL
BOUNDARIES MAY DIFFER FROM THQSE SHOWN.
THE PASSAGE OF TIME MAY RESULT IM A CHANGE
IN SCIL CONDITIONS AND/OR WATER LEVELS FROM
THOSE SHOWN.

2. PLAN NQT TO BE USED FOR DESIGH.

3, ALL LOCATIONS ARE TO BE CONSIDERED
APPROXIMATE.

LEGEND:

SANDS /GRAVEL ¢FILL?
SILT

SUBAQUEOUS SAND

SILT/CLAY /SAND/ GRAVEL
(TiL)

BOULDERS/COBBLES

BEDROCK

OVERBURDEN POTENTIQMETRIC
----- — SURFACE — NON—PUMPING
CONDITIONS - JUNE 6, 2001

OVERBURDEN POTENTIOMETRIC
SURFACE — NORTHERN
EXTRACTION WELLS PUMPING
— JUNE 22, 2001

SHALLOW BEDROCK

evevesssiesess. POTENTICMETRIC SURFACE -

NORTHERN EXTRACTION WELLS
PUMPING — JUNE 2%, 2001

FEATURE | EGEND:

FEATURE
GROUND SURFACE
ELEVATION

FRACTURE ZONE

SCREENED
TNTERVAL 110 PCE CONCENTRATION IN
ug/t — JUNE 2001
END OF SCREEN
(E0S)

ENG OF BORING
(E0B)

DRAWN Bv: JP. / R.G.D.

| PREPARED BY: G, RACE

CHECKED BY: C. RACE

TITLE:

GEOLOGICAL CROSS—SECTION A—A
EASTERN SURPLUS CO. SITE

MEDDYBEMPS, MAINE

1 W.AMNO,: 015-RICG-0189

l'ﬂ_-_ TETRA TECH NUS, INC.

PROJECT MANAGER: |, CHU

| PROGRAN MANAGER: G. GARDNER

STALE:
AS SHOWN
DRAMNG NO:

DATE:
BECEMBER 2002

PROJ. N
4112.0760

55 JONSPIN RDAD
WILMINGTON, MASSACHUSETTS Q1887

ACFILE NAMZ:

FIGURE 3-2 |owouiinomsone 32 cosows

I REDV- (378)8568-7898




b A
04
-

160
—

150

140

130 _|

120

110

EOB @ 103 FT

ECS @ 111 FT
EOB @ 111 FT

SECTION B-B

(Mw-szsjnws-s

13

1U

£QS @ 79 FT
EOB @ 116 FT

MW-118

CPEN BOREHOLE
TO 132 FT

1U

Cq
<

B' -

160

150

130

120

100

100

GRAFPHIC SCALE

HORIZONTAL SCALE:

o'

e ——p———

VERTICAL SCALE:

1. THE DEPTH, THICKNESS, AND CONTINUITY OF THE
SUBSURFACE MATERIALS INDICATED OM THE PROFILES
WERE GENERALIZED FROM, AND INTERPCLATED BETWEEN
SUBSURFACE BORINGS FROM DATA REPORTED ON
BORING LOGS., INFORMATION REGARDING SUBSURFACE
CONDITIONS AND WATER LEVELS EXISTS ONLY AT THE
SPECIFIC LOCATION OF EACH BORING AND AT THE TIME
THE BORING Wa3 SAMPLED. THE LINES DEPICTING THE
DISTRIBUTION QF THE SUBSURFACE MATERIALS
REPRESENT AN ESTIMATED, APPROXIMATE BOUNDARY,
AND THE ACTUAL BOUNDARIES MAY DIFFER FROM THOSE
SHOWN. THE PASSAGE OF TIME MAY RESULT IN A
CHANGE IN SCIL CONDITIONS AND/OR WATER LEVELS
FROM THOSE SHOWN.

2. PLaN NQT TO BE USED FOR DESIGN.

I. ALl LOCATIONS ARE TQO BE CONSIDERED
APPROXIMATE.

4. LOCATIONS OF MW-3{B}, MW-3(5), RW—2 WERE
PROJECTED TO SECTION LINE.

LEGEND:

SANDS/GRAVEL <FILL)

r— — 7] SILT

(&)
o SUBAQUEOUS SAND

E . ] SILT/CLAY/SAND/GRAVEL
L~ 1 (mw

bCest et 0 BOULDERS /COBBLES

N BEDROCK

OVERBURDEN POTENTIOMETRIC
— . — . — SURFACE — NON—PUMPING
CONDITIONS ~ JUNE B, 2001

CWERBURDEN POTENTIOMETRIC
SURFACE - SOUTHERN
EXTRACTION WELLS PUMPING
— JUNE 11, 2001

FEATURE LEGEND:

FEATURE
T GROUND SURFACE
ELEVATION

“ - FRACTURE ZONE

SCREENED
INTERVAL PCE CONCENTRATION IN
11ng/L - JUNE 2001
END OF SCREEN
(EQS)

ENDG OF BORING
== (eog@)

DRAWN BY: JP. / R.G.D.

TITLE:

PREPARED BY: C. RACE

CHECKED BY: C. RACE

GEQLOGICAL CROSS—SECTICN B-B'
EASTERN SURPLUS €O. SITE
MEDDYBEMPS, MAINE

"FL| TETRA TECH NUS, INC.

| W.ANO.: 015-RiCO-0189

PROJECT MANAGER: L. CHY

B5 JONSPIN ROAD

SCALE: CATE: IPRO\J. NO:
AS SHOWN Df CENBER 2002 4112.0780

DRAWMNG HO:

PROGRAM MWANAGER: G, GARDNER

ACFILE NAME: REWV:
FIGURE 3-3 |cmeyeiz\omesvic_s-3ocsome a

WILMINGTON, MASSACHUSETTS C1BE7

(97B)658- 7899




zP/\@oiolyb@mps L,QR@7

e
o S
g =
93 o
s
=
N 502750 M |N 502750
Remnant Rock Pile
e ffﬁ(/i//
N T
N MW=29B L177.0 - o
\\\\“\\? ///;AW_ — . //' o
- /;,/f*::f/—_ ORCHARD WELL S
5P ' Wood Frame
@172.4°M Qghed 4
v
A F
¥ Concrete -~ B
Fish Way-~ [y
o // v
o
/
/ e
t: ; / <Cor Garo
[08) Fi 4
/ \/
/
/ / 159.2
/ S MW-38(B)
/ /
/
A §
G
// /
| /
;o
P
/ - /l\
QU L
| = = |!
| S | \ :
| S | |
g | ?
’ |
l l N\/\{/~—125 l|£
/ Cﬁ} 5%59 }i
|
o Mg | |5
| i
A4 /i
.

/
Te)
N
MW—25S
@ 157,157
MW~25B
/// PIPING TRENCH

1 1/2 Story
Wood Fraoge Bldg.

<Abandonﬁ>_d Gener
Qﬁ A

i "
MW\ 485 \ | \
\ .
D 15-1S \ \ .
—85 My—49%\ "
1B : )
148.Q\l
Ws—5 \ ¥ @/) \
SwNsts \ rae
\ ]
RWS—4 . \
O 149.6 MN\=50S\ g

(Rsidenti
OF‘)E

tenna

E 1280000

N 502000

MWE10B  154.2

Wood FAame

‘/__/m’wfm w140

Legend
° ° CHAIN LINK FENCE
e T T EDGE OF GRAVEL
—————— EDGE OF PAVEMENT
_— = — EDGE OF WATER
@170 MONITORING WELL—BEDROCK
ELEVATION OF BEDROCK SURFACE (FEET—-NGUD)
&b MONITORING WELL—OVERBURDEN
o RECOVERY WELL
» RESIDENTIAL WELL
o MONITORING WELL — OVERBURDEN & BEDROCK
[-] INJECTION WELL
UTILITY POLE
INTERPRETED
L7 e BEDROCK SURFACE CONTOUR (FEET—NGVD)

1. ELEVATIONS ARE BASED ON U.S.G.S. (NGVD 1929) MEAN SEA LEVEL.

2. BEARINGS ARE BASED ON MAINE STATE GRID COORDINATE SYSTEM (EAST ZONE) "NAD 83". DISTANCES SHOWN

GRAPHIC SCALE

DRAWN BY: D.W. MACDOUGALL

TITLE: BEDROCK SURFACE MAP

PREPARED BY: C. RACE

CHECKED BY: C. RACE

EASTERN SURPLUS CO. SITE — MEDDYBEMPS, MAINE

L

SOURCE:  TOPOGRAPHIC /INSTRUMENT SURVEY PERFORMED BY OEST ASSOC.

TETRA TECH NUS, INC

ARE GROUND DISTANCES AND ARE NOT REDUCED BY GRID AND ELEVATION FACTORS. CONTROL STATIONS USED: | 40 o 40’ 80’ INC. DATED, OCTOBER 1996: UPDATED: JAN. 2000, APR. 2001
GREEN. ..o N = 499787.956 E = 1270274.069 ALEX............. N = 502946.205 E = 1254863.930 e —_— e oy e
3. WELLS MW—47S TO MW-50S LOCATIONS APPROXIMATE, ALL OTHER WELL LOCATIONS SURVEYED. AS SHOWN JANUARY 2003 4112 55 JONSPIN ROAD
4. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. PROJECT MANAGER: L. CHU T T e —— i MLMINGTO?:,Q;Z;::;\E:::STTS 01887
5. PLAN NOT TO BE USED FOR DESIGN. PROGRAM MANAGER: G. GARDNER FIGURE 3—4 | DWG\4112\0760\FIG_3—4_01—03.DWG 0




ROSE DIAGRAM
ROSE DIAGRAM
N T R ROSE DIAGRAM
i Meddybemps Lake
N =29 ROSE DIAGRAM
S N =27 ROSE DIAGRAM it
AR " | STEREONET B g =25
077 e Pl STEREONET
/ (& NG r};) L / /@ﬂ ﬁ‘;:\ %
d ¥ . o 1pt.(3.45%) r_,»‘f! ) // réf) Qig:: \\
g g i
g TR 4R, Bop Y | 3 i ROSE DIAGRAM
i red S o Do N =49
i i o STEREONET
N =20
STEREONET
B L
g (Ma;.:?l.x%) N =35
STEREONET

ROSE DIAGRAM

N =43
STEREONET

7

/
/ ro-e
[ Bk
1h " b

- | o 1pt.(5.00%)

\ifﬂ CE YA

. ﬁ'y y Vi (Max.= 15.00%)

\‘\ ,///

NN P

mnant Kock Pile

P

®

e

TSt

:“f"‘
o 1pt.(2.33%)
o >2%
a > 4%
& >8%
(Max.= 16.28%)
!/"‘
/
;3! M\A‘v n ‘fj
5; .‘)
:;‘
/ /
£ 7
¥ '/
/ /
/ 7
(]j r_:’
Fi i
r"; fj
;i jf
/
i /
/
/ {
ROSE DIAGRAM
1 pt. (3.57%)
>3%
>6%
>12%
(Max.= 21.43%)
N =37
STEREONET
el "d-‘_:-‘\\\\
/ 'Lﬁ e D RN
/82 G5
25603
LI A i
rﬂ f’\\ foss /o 1pt.(270%) 4
N f"W !/ 3 & j
\ BLThY, e 4
o ‘.;?j—; S e e #
\\\“_ ._‘/, (Max.= 13.51%) );‘
/ / 3
{ / /
/ ! /
/ ! a
{ gf.

ROSE DIAGRAM

N =51
STEREONET

1 pt. (1.96%)
>1%
>2%
> 4%
>8%
>16%

De&H o0

(Max.= 17.65%)

)

e i

- | ROSE DIAGRAM

filiad N =75
STEREONET

!’ f
f
% !
/ i
; | o 1pt. (1.33%)
{ 3‘ o >1%
| | X a >2%
i { Psds A% b s e,
| } et - . >8%
\&inngsy ¢ e
] £ N e G (Max.= 21.33%)
! i \\ _\ 2 h(/
H

j

i {
§ 1
; S
i i L Ly
i WP N
ot Foundati
"4
}
,«;
i
i
+
'
1
i
{
{

e
e P T
ORG

HARD WEL

$
L

ROSE DIAGRAM

O N =61
* STEREONET

ROSE DIAGRAM

%

q
2o

\

e

s
a7
° el

r._f)T

)

N

IS

b o

=
o
V4

~
£
o’ b\:

_',;_l
Ly

/"’J“\

TN

(&

AN

205,
W == } ~

- . b

oG 600

e
win

N =72
STEREONET

h.S
(f &
' \l
o '
2 /
1 pt. (1.64%) # /

>1% A A3

>2% e # 4

>4% o 7

> 8% Vd /
(Max.= 9.84%) F i
/"

§ o
\LE i £

1 pt. (2.86%)
>2%
> 4%
>8% \

>16%
(Max.= 17.14%)

eg > DO

i L @

S F N o T g
VWood Fra

ROSE DIAGRA

N =72
STEREONET

esbvOO0

1 pt. (1.39%)
>1%
>2%
>4%

>8%
(Max.= 13.89%)

ROSE DIAGRAM ]

N =80
STEREONET

(E1as
..\ 5 . 4 4
Y
[rRroy b w¥sls awasa o 1pt.(1.25%)
|tuc PNl b'g¢¢ Vag o >1%
\Son Aol 4 / a >2%
Yl S v o 4%
Ny @ . > 8%
5. (Max.= 10.00%)

ROSE DIAGRAM

S

;.F’P
” 1
B f g ‘\\\
// / P _‘\9 \.\\
4 // i 73 v';s_?‘ N
(i a3
/ (‘{ \:..g 5 l‘ln’z \\
/ )1 A\ \
2 3-8
[d ¢ e
.o
i: Sosdl o 1pt. (2.50%)
JE; : ; o >2%
2 A a > 4%
Al ;«"‘«; /e >8%
o fo ctlu) / . >16%
x £ o S (Max.= 30.00%)
AT e
\‘\_7__./'

N =40
TEREONET

\\ E‘x '3
1 pt. (1.39%) L /]
>1% § /
>2% r’d‘ /
> 4% 7 F
>8% g 4
(Max.= 16.67%) J; P
a ry /
” : /.r"
/ /
4
r.i:-:\ i f,” ‘; T
4 F= N =82
SMITH WELL/ b
¢ \\ / STEREONET
e A I i
y //_zﬁ\\
ROSE DIAGRAM
o 1pt. (1.22%)
a >1%
o >2%
& > 4%
. > 8%
L] > 16%
(Max.= 24.39%)
.\\\\\
“"‘.
\\\H
ki b % %\‘«,
(\‘\-. '(ﬁ'\\
“~ .
R B,
N =35 . %
»,\\
i
\‘\"\\\\\

STEREONET

55 e s

N
e Lot & 1 pt. (2.86%)
— AeE e ° (2.
(oA -
b ; a > 4% ,;.r'
& >8% i
. >16%
L] >32%
(Max.= 42.86%)

e .,

o

Legend

S, G S | (—

COMPOSITES
ROSE DIAGRAM

N =893
STEREONET

L.
M‘r' i

ROSE DIAGRAM

N =32
STEREONET
N r

1pt. (3.13%)
>3%

>6%
(Max.= 9.38%)

CHAIN LINK FENCE
EDGE OF GRAVEL
EDGE OF PAVEMENT
EDGE OF WATER

MONITORING WELL-BEDROCK
MONITORING WELL-OVERBURDEN

RECOVERY WELL

RESIDENTIAL WELL

MONITORING WELL - OVERBURDEN & BEDROCK

INJECTION WELL

UTILITY POLE

VAN
VAN

* WELLS IN BLACK INDICATE ROSE DIAGRAMS AND STEREONETS.

WART W

o >1%
a >2%
& > 4%
. >8%
(Max.= 9.29%)
NOTES: o i L R Lotk bt o i TITLE:  ERACTURE ROSE DIAGRAMS AND STEREONETS
1. ELEVATIONS ARE BASED ON U.S.G.S. (NGVD 1929) MEAN SEA LEVEL PREPAREDBY:  C. RACE
‘ s ' TRy ey EASTERN SURPLUS CO. SITE - MEDDYBEMPS, MAINE
2. BEARINGS ARE BASED ON MAINE STATE GRID COORDINATE SYSTEM (EAST ZONE) “NAD 83". DISTANCES SHOWN 40 0 40 Feet SOURCE: TOPOGRAPHIC/INSTRUMENT SURVEY PERFORMED BY OEST ASSOC. E TETRA TECH NUS, INC.
ARE GROUND DISTANCES AND ARE NOT REDUCED BY GRID AND ELEVATION FACTORS. CONTROL STATIONS USED: —_ — el pictnc g sdbsinisfpputive iy e gl
GREEN......... N = 499787.956 E = 1270274.069 ALEX .o vcvonnen N = 502946.205 E = 1254863.930 = e e oy i O N 1
3. WELLS MW-47S TO MW-50S LOCATIONS APPROXIMATE, ALL OTHER WELL LOCATIONS SURVEYED. Rl SANUARY hiis it (978)658-7899
4. ALL LOCATIONS TO BE CONSIDERED APPROXIMATE. S e e L el —— — —
5. PLAN %%uNOT%%u TO BE USED FOR DESIGN. PROGRAM MANAGER: __ G. GARDNER FIGURE 3-5 | EASTERN11206400640A APR (12-2002) 1




N (R
N
£
;
."‘".- S
o . WA TS
2 : fv DRY
; L
.
r !
, KR
R R L
e ORY -
L
e oY v ’
, -
; .
£ b -
b . .
H .
A ’.‘
‘ )
"vl ‘l-
’ :
-I
e ' ‘.'
. i
i
! v
| o
I} | !
‘ MAN A LR
, FLEV. [+ 8011
l ,
. ‘ P
i V- 198 i b
| ' |
!
1l
:
i
: (VAN
3 Lo(1sT.2)
L

“ Tregtment
Building. -~ 7
. N

Affire

Traler

Rtk H
1. ELEVATIONE AAE BASFD OM ARG (NG 19Z8) MEAW SEA LDV L
1 DEANNOR ARE BAWD 0N MANE STATE GRD COCRDIATE SVSTEM “WAD LY. CHSTANCEL Ssa'm e
ARE CROIND DESTANCTS AMD AME WOT REDUCED Y QRD AND TIOW F CONTROL STATGRE LEC:
a2

OREEN. N w AUTHV.0E E w 1XCTM00 MO0 .. N w 502844208 F m |2A4801
3 WELLE NP AT TO W= 0B LOGATIOMNE APPRORRIATE, AL DTHER WELL LOGATIONS SUSFEWD
4 AL LOCATIENS TO BE CONWDERED APPROMUATE
B FLA JO7 70 BE LD FON DERAL

SOURCE  TOPOGAAPHIC /MTTRUMENT SURVEY PERFORMEN BY OCST ASTOC
NC. DATED, DCTOBER 1908; UPDATIL: M. 2000. APR. 2000, NOV. 20M

W b
ST
1874

\\ GRAPHIC SCALE
%D' 80* 160

e ——

S et Paie
e

st eepl i

Q.
(R
J;'\‘\‘ -
A
AR
(5] !
n
¥
Legend S
e em CHAN LINK FENCE A
| I v
«w  EDGE OF GRAVEL Fi /

e e — EDGE OF PAVEMENT
- EDGE OF WATER M RERCD W

GROUNDWATER ELEVATION

-
MOMITORING WELL-BEDROCK - GROUNDWATER ELE ED

! IN OVERBURDEN,

: MONITORING WELL—-CVERBURDEN DK NOV. 10, 2001,
L RECOVERY WELL GROUNDWATER ELEVATICH
(sm  MEASURED M WELL ACROSS
* RESIDENTIAL WELL OVERBURDEH AWD LPPER
BEDROCK.

MONITORING WELL — OVERBURDEN & BEDROCK
POTENTIGMETRIC GONTOUR —
[ INSECTION WELL 160 —— OVERBURDEN (DASHED
WHERE AFPROXIMATED].
ARROWS POINT IH DIRRECTICH

f unLTY POLE
OF OROUNDWATER FLOW.

ESTMATED CAPTURE ZOWE EXTEMT

OVERBURDEN POTENTIOMETRIC SURFACE—-NOV. 10, 2001

FIGURE 3-6

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

DRAWN BY: J. PICCUTO | REV.: 0

CHECKED BY: L. CHU | DATE; DECEMBER 2001

SCALE: : FILE NO: D: \DWG\4112\0760\FIG3_6.DWG

TETRA TECH NUS, INC.

Wilmington, MA 01887

55 Jonspin Road
{9783658- 7899




Gailery ©-.
!

. ! | '
Mhe 0 1 \I
i i i !
R . i
1749 ' s
: Seani oLy coner
! rev] erana
! 1
; 1
‘ - f 1 ‘
g tAs0e i
I |
Q - AL .
& '
i
] e

Treamment
© Hukding

T
[ L.
o 1
P
: Lot
PR w7 -
R b
; ]
' , Y
= P - g
--," 1,!‘&-.';1:.“
S r‘j‘\ . R "o 1541
L '
R R Lrae Y
’ 156.2
wod frooae - P

™~ . ww—if T
Qa
[RRTEE
v
& L
b FLEVATIONS ARE QASED OW UGS, (NOVD 1928) MEA SCA LEVEL v d bt
2 BEMANGCS AN BASED (N MAME STATE GAD COURDMATE SFETEN (EAST A WY, OrSTANCES. SHOMN & s
ARE CHOLWD DITANCEE Aol AR NOT ATUCED IY Gl AHD ELCWATON s CONTROL STATIONE UPSED- 3‘ ey
GREDN_._ 4 = HATOTA08 £ = AZRRTAOM ADK .. M = HZHAIA [ = 14100 @
~ 1

3 WAL WW-ATS TO WW-S08 LOCATCMS APMACEMATE, Al OHER WELL LOCATIONS. SURWEYED.
A AL LOCATIONS T B COMWDERED APPMRMATE.
B FLAM HO1 TO BE USFD FOW PEROL

WURE TOPOGRAPHIC MMSTRUMENT SIMVTY PERFDRWED BY DEST ASSOC.
HC. DATED. OCTOEER 1996; UPDATED: JAM. 2000, APA. 2000, NOV. 20Mm

GRAPHIC SCALE

Loy el T BRSSPI
[ AL T Y
L .
’ B .
N . - L
i : d
s T
; .
.
£ o
. At N
. . Vet
. /
\.‘-
a‘ RIS
5.3
- »> .
, e s .
; e o
e
" , .
. vt
oA -
. R
Ry o ) -
(1529 S
o
,
©
é? . WA
] Y
M i
- 3 . 7
] Infiit-atig
: ,

BOD* 160°
1 ]
_.
THIL ML
asza "
) .y
s :
- CHAIN LINK FENGE . .
:
cm-- EDGE OF GRAVEL : 4 K
- EDGE OF PAVEMENT i ; *
T g |

S - - EDGE OF WATER

CROUNDWATER ELEVATION

- -
MON{TORING WELL—BEDROCK - FEASURED 14 WELL, SCREENED
' i UFPER BEDROCX,
MONITORING WELL-~DVERBURDEN aN MOV, 10, 201
r RECOVERY WELL GROUNDWATER ELEVATION
en MEASURED i WELL ACROSS
e RESIDENTIAL WELL OVERBURDEN AND LPPER

BEDROCK.

MONITCRING WELL — OVERBURDEN & BEDROCK
POTENTIOMETRIC COMTOUR —
160 _‘L_ UPPER BIDROCK (DASHED
WHERE APPROXIMATED).
ARROWS 2OINT IN DIRREL TKIN
OF CROUHDWATER FLOW.
ESTIMATE) CAPTURE ZOWE EXTENT

INJECTION WELL

UTILITY POLE

UPPER BEDROCK PCTENTIOMETRIC SURFACE-NOV. 10, 2001

FIGURE 3—-7

EASTERN SURPLUS CC. SITE

MEDDYBEMPS MAINE

DRAWN BY: J. PICCUITO REV.: o

DATE: DECEMBER 2001

CHECKED BY: L. CHU

FILE NO.: D: \DWGN\4112\O760N\FIG3_7.D0WG

L SCALE:

TETRA TECH NUS, INC.

Wilmington, MA 01887

55 Jonspin Road
{978)658—789%9




I
EA

LY

ELEYANONS ARE BASED ON U.RGA (HOYD 1729) WEAH SCA LEVEL

MEARSICS ARL BASET (M WD DOROHATE $YYREM [LAST

BAMHE ETATE WD A, DFETANCES 30NN
ARE CROUND DESTAMCEY AMD ARE WCT AEDUCED WY GMD AMD DLEYATIOM F.

FOURE:  TOPOGRAPHIC/MHS TRUMENT SURVET PERFORMED 8 DEST ASSOC.
INC. DATED, OCTOOER 1904, UPCATELL JAw. HOOQ, APR. 2001, NOV. 2001

¥ RESIDENTIAL WELL

MONITORING WELL — OVERBURDEN & BEDROCK

ol INJECTION WELL

UNUTY POLE

—160 = . rouroen s

o - -
N =R
= RS \
N .
’
fj
. I
Lo R 5
. .
i n
- Fiotound iee [l
N
" Ve
;
S dinteagion,
Gatery -- o
GRAPHIC SCALE
. ’ 0 g0 1607
A e |
.f
i
| .
] i
" I
f K
: #
Dt T
4 A
Triatmm:e “ L
s Bujding - 5 i - .
a S 5 .
: e (7T )
it
"i. ‘\r _!-. N
[ T .
h e, "
R M
Legend ‘A
i CHAIN LINK FENCE
. .
‘ A EDGE OF GRAVEL i o
T EDGE OF PAVEMENT . e
EDGE COF WATER VHOWI A
! MONITORING WELL -BEDROCK v TETRACHLOROEMMENE CONGENTRATION fug/L]
0 IN OVERBURDEN WELL — APRLMAT/JUNE 2000.
MOMITORING WELL—OVERBLURDEN
L RECOVERY WELL

TETRACHLORDE THENE CONCENTRATION {ug/L)
(N WELL SCREFNED ACROSS OVERBURDEN
ANG BEDROCK APRL/MAT/JUNE 2000.

TETRACHLOROETHEHE CONTOUR (up/L)

WHIRE APPROYIMATED).

TETRACHLORDETHENE IN OVERBURDEN AQUIFER — APRIL/MAY/JUNE 2000

FIGURE 3-8

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

ORAWN BY:

J. PICCUITO

REV.: 0

CHECKED BY:

L. CHU

DATE: FEBRUARY 2002

SCALE:

FILE NO: D: \OWG\4112\0760\FIG3_8.DWG

TETRA TECH NUS, INC.

Wilmington, MA 01887

55 Jonspin Road
(978)658—7899




-

!

| ¥

& d o
i WX T

| Sty L’?{
i Ynnhoie

i ‘ ¥

i

!

i R S S N

H

‘.!‘h—w i\ R .
a | N

\‘,\f.—.n-; Frame - -. . . . \ i
o - o e ;

e ey
R ST \
IRY
\
o, \
. \
- y
. A
. Iy
- \'.\\
RN
|

i
JREE
} ot - L2
o IARD WL Py
A . A
. e :
o . ::fr.lr.: Frame e
o : pelalels
; 4 4 \,‘ \“!_
PR ) / ,\@ W5t A
/ oy 3 a8
g ‘ 7 B ae . Y g e A
; veazy B wa-de 5 M- r
i ¢ / » - -
' M- AT '_.-P“"gr . Glujce
N ¥ T S GGt K
; ; _ / u.ﬂ_l{ #m i .
P : ' l o0 Ty ?'."131 Frame
i ; K o Le Cp farene
i s J I o w7 o - o O SNreGe
S ; g1 b - - L
N ; K ‘ @ ® Hv-asg ]
: ¢ R Wwo 1Rs - &
i - ;
) : . ‘ ! LR DA,
‘ : - ) ™
s e g
< N y - !
,‘ i ¢ . i 'J
V4 - e i
. I ;
- el H N
: I
v;.(f’ e ! / A
d s A ,"'Jr'"
- e 4 -
o . M- 3TR &
! 7 U3 . A
z oy MW— 7SR L BUN-1E8
Prgrans
GRAPHIC SCALE
80" 160"

o
I ———]

. . :
e LS
CHAIN LINK FENCE h
n
v EDGE OF GRAVEL / .
C - EDGE OF PAVEMENT : 3
i -

EDGE (OF WATER

MONITORMG WELL-BEDROCK

TETRACHLOROETHENE IN UPPER BEDROCK AQUIFER — APRIL/MAY/JUNE 2000

P
L \ ® 4 UPRER BEDROCK - Y, 2004]
~ L \ MONITORING WELL-OVERBURDEN FEL - AP/
o . |
N, RECOVERY WELL
IR : oo CHCEWTRATIM fug 1L}
Taler R L * RESIDENTIAL WELL P g oy e
—-— H
1. ELETON AR MAMD Ot GLAL (HVC HOY) VEAS WA Lowe, . d! s o MONITORING WELL — QVERBURDEN & BEDROCK
1 BEAANOE AN BANT D4 WANE ST S0 ™ WO EY. UNTARED SHOW . o~ M=110
ARE SOUG ONTAMOCE AMD ARE MOT MEDLKED Y GRD AN ) OIRMANL ETATIONE URf N ‘I2__ . . 0 A]
[ i’ gl == = LI [ = TEAL . WSS ] INJECTION WELL .
LN MU—TE X W—-S08 LOCANUME APPASEMATE, ALL (PSR WILL LECATENE IIVEYES. o _160_ SWRBLRDEN {DASHED
4 AL LOCKICHE 70 I COMENORD APPRBMATL S~ * WHERE APPICXMATED).
RT3 Y = Yo - UTUTY POLE
WOV TOMIGIAPHIC,/ATWRAMENT SURVEY PENPORMED BY (EST ARSOL "K‘I
NG, DATED, OCTONEN 1HER; LWDATED: Ja 2000, APR. 203, MOV, 2001

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

0

DRAWN BY:

J. PICCUITC

REV.:

CHECKED B8Y:

L. CHU

DATE:

FEBRUARY 2002

SCALE:

FILE NO.: D: \DWG\4112\0760\FIG3_9.DWG

TETRA TECH NUS, INC.

35 Jonspin Road

Wilmington, MA 01887
(978)658—7899




DRY

© DRY
e
; 3
u
(:A
1
i y R
!
oRY
—_ - .
v - ~~
. - BRIy .
/ 4 Ve 14 —~ S~ 5
o SN
TN
- i AN
\ o
.
VNG TR
NN 2 7 o
\\ . \\‘ 4\(7}
\ ~. 8
. o . t
‘ . DRY . ™ -53)
~ ~
w 3 ~ 19
f ~ ~— it
~ gy
~— /AR
-
@ ' ™
BEVATIONT ARE RASED BN USO8 (MOVE 1921) MEAN B0A LBV
BEARNGL ARE BASED OM WAHE FTATE ORID CIORDIATE WYETEM (LAST “WAD 43, DISTANCE SHOWN
AR oD TANGEY AMD AAL MO REDUCED I OW0 AND DLEVATICN COMTROL, 4TATIONS (3D
DN o> 7T [ = (27RTL0M KFX... . H = MOS8 [ = I 20UM1430
WLLE WW-473 TC W50 LOCATIONS. APPROSIMATE, ALL OTHER Wil LOCANONS SURVEYED, 1u
AL \IDCATOME TO B0 OOMSDVRED APPROMMA I
PLAN O TO BE USED FOA DEBGH

SAMCE:  TOROGRAPHIC ANSTRUMENT SURVEY PERFORMED BY OEST ASSOC.
INC. DATED, DCTOBER 1998 UPDATED: JAN. 2000, APR. 2001, NQV. 2001

~oDRY,
—_ T
o
o ~
- \
16 \ N
|
|
|
3
” b
oy T
[
CRAPHIC SCALE
0 a0’ 160’

e ——

CHAIN LINK FENCE : :
EDGE OF GRAVEL o ’
EDGE OF PAVEMENT
EDGE OF WATER

& -
MONITORING WELL-BEDROCK s TETRACHLOROSTHENE CONCENTRATION (4g/L}
[N OVERBURDIN WELL — DECEMBER 2000.
¢ MCNITORING WELL—OVERBURDEN
L RECOVERY WELL
(s TETRACHLOROK THENE mémommng‘w
IN WELL SCREENED ALRO!
. RESIDENTIAL WELL AND BEDROCH DECEMBER 2000.
o MONITCRING WELL — OVERBURDEN & BEDROCK
o] INECTION WELL TEMRACHLORDETHENE CONTOUR (ugA}

— 160 ——

QOYERBURDEN {DASHED

hes UTILUTY POLE W ERE APPROXMATED).

w UNDETECTED (<7)

TETRACHLOROETHENE IN OVEREURDEN AQUIFER - DECEMBER 2000

FIGURE 4-1

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

ORAWN BY: J. PICCUITO REV.: o]
CHECKED BY: L. CHL DATE: FEBRUARY 2002
SCALE: FILE NO.: 0:\DWG\4112\0760\FIG4_1.DWG

TETRA TECH NUS, INC.

5% Jonspin Read Wimington, MA 01887

(978)658—7899




- - -
o
2900
. e — U
6600 -~ - 1
2 — . v
O R G~ \
R Q \
w S0, B T
S S S . AN 5
i 7
MW—208 / 7 / 5400 \ \ '\
5100 s/ e \ yd 4
/I @ Y| Lo
/ . ' 52
! / / !/ 2800 B30 =R A
| / / / / 1900 \ \
| » |
I / / / / 2000 S 1 3
| 2
‘ ° f g
| / S
I N B
: 1 f K
’ |
| ,[ i
| P
| . 1 ‘
12 &
GRAPHIC SCALE
0 a0’ 160’
[ —
u 5U
&
W ! N .
2
(14)
2
(1)
AT
((M) .
. M (1)
2 ~
\\ (7
\ {93)
2
A © Legend
» e CHAIN LINK FENCE
! e ? N EDGE OF GRAVEL
v RWS-2
o N x T EDGE OF PAVEMENT
! A & —_ EDGE OF WATER
k-]
(2 . 8 > MONITORING WELL—BEDROCK R TRACHLOROE T CONCENTRATON (va/L)
IN BEDROCK WELL — DECFNBER 2000,
~ & MONITORING WELL-GVERBURDEN
) RECOVERY WELL
TETRACHLOROE MENE COMCENTRATION (ug/t)
. RESIDENTIAL WELL N e aoa o
B Evanars et BASD O LL84L (M 191} wan B LEVEL ] a MONITORING WELL — GVERBURDEM & BEDROCK
z-wmmmmnAnmmmmwwgasm:m 3 .
&%iﬂmﬁ: f—ﬁm o s T - T ) . ol IKJECTION WELL TETIACHLOROETHENE CONTOUR {ugAL)
T R o b T - SRR L LOCKTONS BAMETED —— 160 ——  owerBURDEN (DASHED
5 PLAM 0T TO BE USED FOR DESGL O UTILITY POLE WHERE  APPROXMATED).

FRCE: TOPOGRAPHIC /INSTRUMENT SURVEY PERFORMED BY OEST ASSCC
MC. DATED, OCTORER 1906; UPCATED: JAN. 2000, APR. 2001, NCY. 2001

w UNDETECTED [<1)

TETRACHLOROETHENE IN BEDROCK AQUIFER — DECEMBER 2000

FIGURE 4-2

EASTERN SURFLUS CC. SITE

MECDYBEMPS MAINE

DRAWN BY: J. PICCUITO REV.: o]
CHECKED BY: L. CHU DATE: FEBRUARY 2002 55 Jonspin Road Wimington, VA 01887
SCALE: FILE NO.: D: \DWG\4112\0760\FIG4_2.DWG (978)658—- 7899

TETRA TECH NUS, INC.




L
S DLEVATOME AN BARND ON LLLOE {MNO 1870) s SEA LEVEL
TR {FAST “WAD Y, DETMCES SHOM
MEDUCGED BY GO0 AND EVATION P CONTROL
ADL___ N

1 MLt A D e

MAME STAW QWP COORDBATE
ARE WOT

6. PLAY WIT YO I SR FOM OCPOL

UG FOPOGIRAMHC,
INC, DATED, OCTOGER

 AMSTRUMENT SURYEY PERFDRMED
JAN

1908; UPDATEDR:

TR T AT R

GRAPHIC SCALE
0’ 80’ 160°

e ———

CHAIN LINK FENCE
EOGE OF GRAVEL
EDGE OF PAVEMENT
EDGE OF WATER T e

MONITORING WELL-BEDRGCK
MONITORING WELL—OVERBURDEN
RECOVERY WELL

m TETRACHLOROETHENME CONCENTRATION {ug/L)
IN DYERBURDEN WELL -~ UME J001.

(o0p TETRAGHLOROE MEME CONCENTIATICH (1ap/L)
IH WELL SCREENED ACROSS QVERBURDEN
AND BEDROCK JUNE 20G1.

MONITORING WELL — OVERBURDEN & BEDROCK
TETRACHLOROETHENE GONTOUR {ug/L)
QVERBURDEN (DASHED
WHERE APPROMMIATED).

RESIDENTIAL WELL

INJECTION WELL — 1680 —

UTIUTY POLE

TETRACHLORCETHENE IN OVERBURDEN AQUIFER — JUNE 2001

FIGURE 4-—23

EASTERN SURPLUS CO. SITE

MECDYBEMPS MAINE

CRAWN BY:

J. PICCUITO

REW.: 4]

CHECKED BY:

L. CHU

DATE: FEBRUARY 2002

SCALE:

FILE NO.: D: \DWG\4112\0760\FIG4_3,DWG

55 Jonspin Road

TETRA TECH NUS, INC.

Wilmington, MA 01887
(978)658-7899




—_—
1, DLEVATIONT ML RASID (N UAGL [wWoWD WS} MEAW SEA LWL
4 BEARGE AAE BASID O MARE SPATT GAI LorhimeaTE

g hcumeh DEFTANCES abgy ANE WO
SR Mo T T w1174 Ded

A T A0 BT ceyTancE 0t
MTRCTD Y OMD AND ELEWATION . CONTRCL STATCRNCE LI
ADL_ M = RGNS I = 17AMLIN

3 WELLS NW-dTF TO -5 LOCATIONS APPRBMMATE AL OTHEN WLl LOCAWKRcl SURVEVED.
4 M) LOCATIONS TO bl COMEDIMD APPRONMATE.

& FLAN MO TO BE LT FOM GESKON.

oy

PERFORMED) BY OFST ASSOL

= TOPOGRAPHC MM STRUMENT SURVEY
MC. DATED, OCTOREN 1908; UPDATED: JAN. 200G, APR. Thon, sav. 100

Legend
—_—r— CHAIN LINK FENCE
----------- EDGE OF GRAVEL e : ’
—————— EDGE OF PAVEMENT -
— —_ _— EDGE OF WATER
& -
MONITGRING WELL —BEDROCK o TET - AT (ug/t)
UPPER BEDROCK - .
bl MONITORING WELL-OVERBURDEN WELL = WMME 2004
- RECOVERY WELL
(o) TEmAO’lLSC;EHDiE COMCEMTRATION (ug/L)
IN WELL IED ACROSS OVERBURDEM
. RESIDENTIAL WELL AND BEDROCK JmE 200,
o MONITORING WELL — OVERBURDEN & BEDROCK
E] INJECTION WELL TEMRACHLOROETHENE CONTOUR {ug,1)
— 160 OVERBURDEN {DASHED
< UTLITY POLE WHERE APPROMIMATED}.

TETRACHLOROETHENE IN UPPER BEDROCK AQUIFER — JUNE 2001

FIGURE 4-4

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

TETRA TECH NUS, INC.

DRAWN BY: J. PICCUITO REV.; G
CHECKED BY: L. CHU DATE: FEBRUARY 2002 55 Jonspin Road wimington, MA 01887
SCALE: FILE- NO. D \OWG\4T12\0760\FIGE _4.0WG (976)656—7899




- - -
N
1
"
1.
OVERBURDEN
DRY
ﬂl .
- o
GRAPHIC SCALE
« 0’ B0’ 160¢
L 1 J
e ™ e ™ e s ™ o —
a
. .
: . <
’
[T RTINS —_—r — —{1 .
—_— N
-
: y - 5 .
I
y \
i
Legend
. — CHAIN LINK FENGE G P
SR s T e EDGE OF GRAVEL ' . :
’ s e e T e T EDGE OF PAVEMENT
o ——— EDGE OF WATER
& MONITORING WELL—BEDR
bROCK a6 TETRACHLORDETHEWE COMCINTRATION (ug/L}
1) B WELL - NOw. .
© MONITORING WELL—OVERBURDEN | roooe . oal
. RECOVERY WELL
O e ST D, ASHOSS CVERBIO
[l
. RESIDENTIAL WELL AND BEDROCK WOV, 2001.
IR
L ELEVATONS A S4SID O USGER IMAD 1) MEM BEA AL o MONITORING WELL — OVERBURDEN & BEDROCK
1 BEANCE APE BAST OM WAME STATL oun coumDeW I SYXWM (FasT MAD LY. DESTAMCEY -G
AME CPOUMD DISTANCTE AWD WAL NOT AETLICID BT ORI AMD ELOVATON FJ COMTRCL ETATIONME LAST:
GAEDL W o= WATELION E = (TTRI4 00 MDG N = BIAIE € s (253K . A INJECTION WELL TETRACHLOROETHENE CONTIUR [ug/L)
: A“;;::Tmummmmm < —-160— OV RBURDEN (DASHED
L mLaw T TO BE USED FOR BERON o UTIUTY POLE WHERE APPROXIMATED).

R TOPCGA APHC ANSTRIMENT SURVEY PERFORNED @Y CEST ASSO(.
e DATED, OCTDEER 1000; UPDATED: JAN. 2000, APW. 001, WOY. 2001

TETRACHLOROETHENE IN OVERBURDEN AQUIFER ~ NOV. 2001

FIGURE 4-5

EASTERN SURPLUS CO. SITE

MEODYBEMPS MAINE

DRAWN BY: J. PICCUITO REY.: . Q
CHECKED BY: L. CHU DATE: FEBRUARY 2002
SCALE: FILE NQ.: D: \DWG\4112\0760\FIG4 _5.0WG

TETRA TECH NUS, INC.

Wilmington, MA 01887
{978)658-7899

55 Jonspin Reod




TOPOGRAPHC /S TeUWENT PERFORMED 8Y OEST ASSOC.
WL, DATED. OCTOPER 100k

SUEY
UPDATED: JAN. 2000, AFR. 2001, NOY. 2001

- - st
7 .
! Ca
B <1
N
B
: ' §
< I
!
o . 03
Lo
; j,‘i : ‘
N o
. .
W
v ‘. .‘"
it i L eE
’ 2 e BTN
GRAPHIC SCALE
q 80’ 160°
. 1 ]
g : - . o
“ ! 4 L e
t)
’ Y
[ . v
Ry l
T e .
t ut .
R A hy
s “ ;
I
. ) . . CHAIN LINK FENCE ) : a8t
. . . W il
4 e EDGE OF GRAVEL PR I .
A . EDGE OF PAVEMENT . A
A e EDGE TF WATER ’ e
R
S < MONITCRING WELL—BEDROCK
s TETRACHLDROETHENE COWCENTRATION (ug/L)
IN UPPER BEDRICK WFlL — NOV. 2001,
L] MONITORING WELL—OVERBURDEN '
L ] RECOVERY WELL
(s TETRACHLOROETHENE mmmlnmm[;‘qﬁ.}
N WELL SCREXNED ACRDSS OVEREUI
™ . RESIDENTIAL WELL ANO BEDROCK MOY. 2001,
[y :
1. ELEVATIONF ARE BATD TM WLGE. (MW 1828} UM 308 \EWL L : o MONITORING WELL — QVERBURDEN & BTDROCK
2 ECAROE ARL BASID DN WAL STATL 9RD COOROMATE SYTTEM (FAST WAD AF. BISTANCEY 3Dl te \\
AAL Ghcamed CrktandlS AMD ANE HOT MEDUCID Y OND AHD CLEYATION F/ CONTHOL STATICN IriD: 3
QUMD W= WTETOSE T m LEIIAON AEK . H = KZPALIE I = 1254083030 S O] INJECTION WELL TETR ACHLOROETHEWE CONTDUR (ug/L)
:E;ﬁmn:rmmm»n:uxummmmm ~ —160m OVERBURDEN {DASHED
B PLAM MIT O B USED Fob Gfm . . UTILITY POLE WHERE APPROMMATED).
~

TETRACHLOROETHENE IN UPPER BEDROCK AQUIFER — NOV. 2001

FIGURE 4-6

EASTERN SURPLUS CO. SITE

MEDDYBEMPS MAINE

TL| TETRA TECH NUS, INC.

55 Jonspin Road Wilmington, M4 01887

DRAWN BY: J. PICCUITO REV.: ¢}
CHECKED BY: L. CHU DATE: FEBRUARY 2002
SCALE: FILE NO.: D: \DWG\4112\0760\FIG4_6.DWG

(978)658—7899




FIGURE4-7

PCE IN NORTHERN PLUME

SHALLOW BEDROCK WELLS

IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

100000 - et T B e e I T

Phasé I-1 Phase I-2 Phage I-3 Phase Il
VTR
10000 ,A\ /p—*"’”f\‘
/ : [ ':sc’A/ \\\ | ///
N / /\\ R /‘ \ = |
1000 \ AN 1 T~ ‘ | —— MW-3B
2 \ T T/ | T RN e
=§’ yd ) 4 | T~ | o Mw-34B1
g \ / | N '?\\\_ | |——MW-36B1
a N o T IN-1B1 |
{ 100 7 / \\ 'i " // ' \\{H _ IN-2B1 |
| . - RW-7B1
| o] \ = / : \ | :
W ~
| | 1
o 1

P-“Q’ N H P V%Qs 9Q> ogcb QQ S S&Q P 5§) $ QQ P QQ \DQ QQ QQ ,Q'\ D’\ 'Q'\ SIS D'\ NS 9’\ qu\

\: ” 4 & 4\/ ' \ # ‘\ 0 ‘ {( 0 (\f \ vy 0 \
NN ?g@ cﬁQ’ ¥ & P & Qé?' QP © é@\ SN ?_& 6@*? F S & ((éc & W \\\6\ SN ?99 N P IR

‘ Time

RI031005SD Tetra Tech NUS, Inc.



FIGURE 4 -8

PCE IN NORTHERN PLUME DEEPER BEDROCK WELLS
IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

100000 —
Phase |-2 Phasé I-3 Phase ! |
10000 — e |
1000 \\
Q N
g . —— MW-34B2
w N | ~—+—MW-35B2
L ~d | N x | . — MW-36B2
100 \\ | IN-1B2
——_— \ - L IN-2B2
T P - —x-- RW-7B2
T T~ L —
/ / I; i“‘*r\->< X
10 = o T T
1 L AN / -
) O ) 2 ) S N} £ 9 9 ) N AN N N N N N N N
P & P F F 9 S SN S SN S S\ S O O S S D
”, \r G -, \: {f ‘ 4 # 4’ o o’ K’ ‘l Cd Q’ \l -, Gl L4 A’
3\}'0 w Oo eo 5@0 QQ) é\rb‘ VLQ @{5\ 3 0(} \;0 3 Qé)o @.‘a‘ ?Q @‘5\ 3\} ‘50' NE C_—,GQ Oe}' $0
| Time
RI031005D Tetra Tech NUS, Inc.



PCE (ug/L)

100000

10000

1000

100

10

FIGURE 4 -9

PCE IN NORTHERN PLUME RECOVERY WELLS
IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE

MEDDYBEMPS, MAINE

- T _
Phask I-1 | Phase -2 Phase -3 Phase li
| "1
. \I "1 \ / /
N MW-39B |
/ \ ~ MW-40B
; —— RW-2 |
\ . | RW-3
RW-4
\ \ e | —»— RW-8
‘ § InIETIT - RW_g
Ol e
‘1\ /-I -
/ : \\ -]
/ \\
_-—-—-"""_'_-_-_———_/
T L T ! Ji !
O L L O L N O 9 ©® & & & & ©® O & NN NN AN |
XN 2 2> D N SuSS S E EN E S  \ D A N S
&G \}g@ S & & & &S O S \)QQ S o OAQ QOQ é\o IO R ?Q 0@9 on oS 6;::
S W O Qo ¢ WY W oo O & AN R AR o O &
Time

RI1031005D

TetraTech NUS, Inc.



FIGURE 4-10
GROUNDWATER LEVEL TRENDS IN

SELECT NORTHERN PLUME WELLS

IN-SITU OXIDATION TREATABILITY STUDY

EASTERN SURPLUS COMPANY SITE

Date MEDDYBEMPS, MAINE

$ N A

o o N N R N N N > &
N NG R PO S @Q@ Q;\“"@Q <\{"@Q S & S S S & S &S (\{L@
& & & e \"\\"S\v\i\q‘,\'\@‘i\ AR A N A N \\uils\\‘(\é\é\b?é\é\«“q}'\cﬁ@\\

0 L ) L L ' 1 1 i 1 i . 1 i L L 1 1 1 1 o — 1

2

4

Phase I-1 Phase |-2 Phase I-3 Phase |l

a
=
@
b
<
P T~ —m— MW-20B
p T MW-23B
© T
€ —-- RW-1
] —%—RW-5
o
£
£
=%
[
a

14

16 -

18

RI031005D Tetra Tech NUS, Ine.



FIGURE 4 - 11

PCE IN SOUTHERN PLUME OVERBURDEN WELLS
IN-SITU OXIDATION TREATABILITY STUDY
EASTERN SURPLUS COMPANY SITE
MEDDYBEMPS, MAINE

600 f
\ I
500 \\\
\ Phasp |
400 \x
N | [ |
N | | | —— MW-8S
| —— MW-18S
g 200 \ ) —a— MW-318
3 \ | ‘- — MW-325
a || —%—MW-33S
L1818
—+—|S§-28
200
[ . ;
| 100 \ R
\ Ny --"’—;::——-’t\-\\.}_\_
- >J oT, T i
I -1 e .
0 I ' N ~ | o _‘3‘;""’ ____4:*%1-
) ) Oy 3 h 3)) £ ) ‘M) O ) £ ) Q M) ) ) ) N, N (Y N N N N N N N N
-] <y %) ) @ S ) N o 8] IN) N S S N 9 ') O D O D ) Q 9 QD D N O Q
0 \\l * Cd rd Q’ r 4 * ‘/ ‘I td 4 \I (d , ”, # d , 4 L d \.f rd ra V ’
F YR F P FFT I T ITYIF TSI T F SN FE S
Time

RI031005D Tetra Tech NUS, Inc.
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